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THE last few years have seen many important changes in the point 
of view of physicians toward disease of the heart. Not only have 
new and important physiological facts been discovered, but there is 
an increasing tendency on the part of practising physicians to make 
use of them. Notably is this the case in regard to the anatomy 
and physiology of the atrioventricular bundle. Moreover, the recent 
work of Mackenzie, Wenckebach, Hering, Cushing, Engelmann, 
Hoffmann, Minkowski, and a host of others upon the general subject 
of arrhythmia has opened up an entirely new field in the pathology 
of the diseases of the heart, and makes it desirable that the diseases 
of the circulation generally should be studied from the new stand- 
point, and by the aid of the new methods which these investigations 
have introduced. A large amount of work has been expended upon 
the study of the extrasystole, and this feature of arrhythmia seems 
destined to become more and more prominent, so that its bearings 
upon clinical medicine will need to be much more clearly and defi- 
nitely defined than is at present possible. 

Unfortunately, physiologists are still far from being in accord as to 
the exact origin and meaning of the various types of extrasystoles, 
and even a definition of the term has not been universally accepted. 
Probably the most satisfactory definition yet offered is that of 
Mackenzie,’ who says: “I would suggest that the term extrasystole 


1 Quart. Jour. Med,, 1907, i, 137. 
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should be limited to those premature contractions of the auricle or 
ventricle in response to a stimulus from some other portion of the 
heart (than the normal), but where otherwise the fundamental or 
series rhythm of the heart is maintained.” 

The present paper is concerned with an effort to define more clearly 
than is usually done the purely clinical relation of the terms Stokes- 
Adams syndrome, heart block, and extrasystole to one another, and 
especially through the study of two cases to attempt to throw a little 
light upon certain clinical problems that are not very infrequently 
met with in connection with disorders, organic or functional, of the 
bundle of His. 

Although it is but a few years since the anatomy of the atrio- 
ventricular bundle has been known and its function all but estab- 
lished, the literature of the subject, especially upon its clinical side, 
has already reached large dimensions, and each week brings a fresh 
group of reports of cases. 

The number of cases with satisfactory autopsical reports of the 
condition of the heart is still, however, rather small, especially of 
cases in which there has been an opportunity during life of studying 
the physiology of the circulation by the more modern methods, 
especially by satisfactory combined radial and jugular pulse tracings. 

A study of recent reports of clinical cases, moreover, suggests that 
the exact relation of the terms Stokes-Adams syndrome, heart block, 
bradycardia, and extrasystole, from a clinical standpoint, have not 
been quite clearly established, that these conditions are not always 
recognized and differentiated, and that the terms are not in every 
case employed accurately. The great complexity of the subject, 
together with the fact that physiologists are still far from being in 
accord as to the genesis of many of the cardiac arrhythmias, makes it 
seem likely that it will be long before the whole subject of arrhythmia 
is made clear; in the meantime it is hoped that the report of 
carefully studied cases of these types of heart disturbance with their 
curves, diagrams, and lesions, may ultimately help to clear up this 
important field. 

Gibson’ has collected fourteen cases of heart block with postmor- 
tem examination of the heart, including one case of his own, and the 
literature of these cases is referred to in his article. Of these, the fol- 
lowing are the lesions described as involving the bundle of His: 


Cases. 
Tumor 
Amass,naturenoctstated . . . . 
Stretching and obliterating of bundle . 
New interstitial tissue 
Gumma 
Fatty degeneration . 
Anemic necrosis . 


2 Quart. Jour. Med., 1907, i, No. 2, 
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For the details of these cases the reader is referred to Gibson’s 
paper. 

A case that seems to have escaped the notice of Gibson was pub- 
lished by Rendu.* There was marked bradycardia, with pulse of 
30 to 40, and with jugular pulsation not synchronous with the apex 
impulse. The autopsy showed a gumma in the auriculoventricular 
area, together with well-marked fibroid changes in the ventricular 
septum. 

Since Gibson’s paper, in January, 1907, the following additional 
cases have been reported: Ashton, Norris, and Lavenson‘ report 
a case of complete heart block with a gummatous deposit involving 
the bundle of His. The continuity of the bundle is said to have been 
destroyed. Butler’ reports a case of typical complete heart block, 
with fatty infiltration of the bundle of His. Vaquez and Esmein® 
report a case of Stokes-Adams disease, bradycardia with attacks of 
syncope. The autopsy showed double aortic disease with a patch of 
sclerosis corresponding to the position of the bundle of His. Micro- 
scopical study also showed destruction of the bundle. Deneke’ 
reports three cases of heart block studied clinically and with autop- 
sies. In Case I there was found a gumma involving the bundle; in 
Case II the heart was unfortunately lost. Case III showed fibrous 
degeneration of the bundle. Dock* reports a case of partial heart 
block due to fibroid changes in the endocardium over the left branch 
of the bundle of His, also involving the bundle. It is possible that 
still other reports may have escaped my notice. 

The first of the two cases with which the present paper is concerned 
was one of complete acute heart block from a destructive lesion 
involving the atrioventricular bundle at the node. 

. Case I.—A male, aged sixty-five years, married, came first under 
observation on July 28, 1907. There was no history of lues nor of 
alcoholism. He had never had rheumatism, but forty years ago had 
an attack of malaria, following which a systolic murmur was found 
at the apex of the heart. This murmur has persisted, and its exist- 
ence was well known to him for many years. At no time in his life 
had he noticed any symptoms of cardiac insufficiency, and the heart 
lesion had never caused him the slightest inconvenience. He was 
an exceptionally vigorous and active man both physically and 
mentally. About seven weeks ago, having been in perfect health, 
he began to show signs of fatigue on slight exertion and to feel fever- 
ish sensations. ‘There was also slight headache. At times he was 
confused and forgetful. He soon developed a low grade of fever, with 
slight mental confusion, but no other symptoms. One week ago 
his confusion and forgetfulness increased, but he was rational when 
addressed. At this time the temperature was 102°. ‘Two days ago 


3 Soc. méd. des Hép., 1895. 4 Amer. Jour. Men. Sct., January, 1907. 
5 Ibid., exxxiii, p. 715. 8 Presse méd., 1907, xv, 57. 
7 Minch. med. Woch., 1907, liv, 1101. 8 Brit. Med. Jour., 1907, 1039. 
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there was numbness in the left leg. Examination showed an elderly 
man of large frame, well nourished and well preserved. ‘The mental 
processes and speech were somewhat slow, but in other respects 
normal. There was a visible pulsation in the neck above the clavicle, 
the rate of which was about double the cardiac rhythm as indicated 
by the pulse and by the heart sounds. Examination of the heart 
was as follows: ‘The cardiac impulse was in the fifth space, seven 
inches to the left of the middle line. It was both visible and palpable, 
and was strong but slightly irregular. The area of dulness extended 
seven inches to the left of the middle line. The right border of dulness 
was normal. At the apex there was heard a loud blowing systolic 
murmur, musical toward its close, transmitted to the left to the 
axillary line, and heard also over the entire precordium. The pul- 
monic second sound was feeble. The action of the heart was very 
slow and deliberate and slightly irregular. ‘There was heard a very 
faint sound between each two heart beats, a sound of indefinite 
character. ‘This was plainest over the base of the heart, and was 
believed to represent an auricular systole. ‘The lungs and abdomen 
were normal. ‘The pulse was somewhat irregular in force and fre- 
quency, slow, deliberate, of fair fulness, moderate force, normal 
tension. The vessel wall was markedly thickened. The pulse rate 
varied between 32 and 40. The extremities were normal. ‘The 
Babinsky and Oppenheim phenomena were present on the left side. 
Power and sensation were normal. There was no rash and no 
petechie. ‘The examination of the urine was as follows: Amber 
color, 1020 specific gravity, no sugar, a faint trace of albumin, a few 
hyaline and granular casts. There were five examinations of the 
urine at intervals, all of which gave approximately the same result. 

The patient’s condition remained unchanged for ten days, when 
the dulness and apathy became more marked. ‘The fever varied 
from 99° to 104°, pursuing an irregular course, and at no time falling 
to normal. ‘There was but one chill, on August 17. The pulse rate 
varied from 32 to 40, as a rule, occasionally reaching 50. ‘The res- 
pirations varied from 24 to 32, but became more rapid toward the 
end. The apathy grew deeper, and he could be roused with great 
difficulty. On August 20 he died. 

The temperature curve (Fig. 1) is reproduced as offering an 
opportunity of studying the influence of an active toxemia upon the 
heart’s action in heart block. The leukocytes varied from 12,300 on 
admission to 28,700 a few days before death. ‘The differential count 
showed: Polymorphonuclear neutrophiles, 81.5 per cent.; lympho- 
cytes, 18; mononuclear cells, 1. Culture of the blood showed a pure 
growth of a very slowly growing Streptococcus pyogenes. 

Simultaneous tracings were taken from the radial artery and the 
jugular vein from time to time, in some cases the Jaquet chrono- 
sphygmograph being used, and in others a large Zimmermann 
kymograph with Verdin-Marey tambours and a Jaquet chrono- 
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graph registering fifths of a second. In the latter tracings a Marey 
transmission sphygmograph was applied to the radial artery, and a 
Mackenzie cup to the jugular vein. The sphygmogram in every 
case shows the entire absence of any lesser intermediate beat corre- 
sponding to the feeble intermediate heart sound above described 
(Fig. 2). The radial strokes are uniform in force and regular in 
rhythm. The jugular tracings show complete dissociation of the 
auricle from the ventricle. The C wave can in every case be clearly 
made out, occupying its exact and proper time relation to each radial 
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Fic. 1.—The temperature, pulse, and respiration in Case I. 


stroke, while the A waves are somewhat more than twice as numer- 
ous, are equidistant from one another, and occasionally almost 
coincide with C waves, but the two sets of waves bear no definite 
relation to one another. ‘The temperature chart shows that, contrary 
to what has been sometimes stated, the inherent rhythmical rate of 
the ventricles is influenced by the toxemia, but not in proportion to 
the influence that is exerted upon the auricular rate. An interesting 
and remarkable phenomenon is noticed in the terminal stage, in 
that at times the rate of the pulse is actually lower than that of 
the respiration. 


Jug. 
Rad. 


Fie. 2.—Tracing from Case I, showing complete heart block. 


The association of complete heart block with the symptoms and 
signs of malignant endocarditis led to the conclusion that there was 
an ulcer on the interventricular septum immediately beneath the 
undefended space. 

The summary of the autopsy report is as follows: Lungs, conges- 
tion and edema, with a small healed focus of tuberculosis at the 
right apex. Liver, moderately enlarged and pale. Spleen, normal. 
Kidneys, of normal size, firm, capsule adherent, surface rough and 
nodular. Cortex thinned, markings indistinct, Chronic diffuse 
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nephritis, interstitial type. Pericardium, normal. Heart, markedly 
increased in size, the increase affecting both the left and right 
ventricles and the auricles. 

The great vessels were tied off with the heart in situ. The organ 
was then removed, its cavities distended with formalin, and opened 
after hardening in such a way as to present the same view of the 
organ that is given in Tawara’s monograph. The mitral valves 
are markedly thickened, and are the seat of several large, smooth 
polypoid vegetations. At the anterior line of union of the two 
cusps is an area of recent ulceration. On the interventricular 
septum immediately beneath and posterior to the undefended space 
is a large ragged ulcer measuring 3 x 1.5 cm. and 1 em. in depth 
(Fig. 3). The ulcer has a very irregular outline and a ragged base, 
upon which more or less thrombus is deposited. The ulcer reaches 
out to and is continuous with the ulcerated surface just at the 
junction of the two leaves of the mitral valve. When compared 
with the photograph and diagram of the human heart in Tawara’s 
monograph,’ it is seen that the ulcer must completely destroy 
the atrioventricular bundle at the level of the node. The specimen 
was not cut up for microscopical study, as it seemed to show 
the lesion more clearly and positively macroscopically than it could 
possibly do under the microscope. ‘This specimen seems to show 
a more positive and complete destruction of the bundle of His than 
does any other with which I am acquainted. 

In this case there was complete heart block, as shown by tracings 
and by the austopsy, but without the Stokes-Adams syndrome, there 
being only bradycardia with extra jugular pulsations, but at no 
time either syncopal or epileptoid seizures. ‘To be sure, the patient 
while under observation, was always in bed, but other cases of Stokes- 
Adams disease frequently show convulsions when quiet in bed, and 
this patient had been going about, travelling abroad so recently 
before his death, as to make it seem fairly certain, considering the 
lesion, that the heart block had been present before his taking to 
bed, and always without any such seizure. 

The second case with which this report is concerned is one which 
shows a typical Stokes-Adams syndrome, in that there is bradycardia 
with a pulse rate of 30, visible and palpable pulsations in the jugular 
vein, together with cerebral seizures, sudden faintness with partial 
loss of consciounsess, complete syncope or convulsions, but in whom 
there is good reason to believe that atrioventricular conductivity is 
at all times perfect. 

Case II.—J. S., aged fifty-five years, a cook, came under obser- 
vation suffering from fainting attacks with palpitation of the heart. 
His family history is good, and throws no light upon the trouble. 
He has lived in New York for seven years, and has been generally 


® Das Reizleitungssystem des Siugetierherzens, Jena, 1906. 


Fic. 3.—Interior of the left ventricle of Case I showing a ragged ulcer on the 
interventricular septum immediately beneath the undefended space. 
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healthy. He has taken tea, claret, and beer in moderate excess until 
of recent years, since when he has taken but little. He had malaria 
at the age of six, cholera at nineteen, and typhoid fever at twenty- 
seven. He has never had inflammatory rheumatism. He has had 
urethritis several times. ‘Twenty years ago he had a venereal 
sore of five days’ duration, and four years later a second, but 
there have been no secondary symptoms. He has had urethral 
stricture for fifteen years. 

Present Trouble. For about fifteen years he has noticed shortness 
of breath and feelings of cardiac oppression upon exertion. Four 
years ago he had an attack of dizziness; he was taken to a hospital, 
and was told that he had heart trouble. Thereafter he remained 
well until July, 1907, since which time he has been subject to dizzy 
attacks, at first once or twice a month, and for the past three months 
much more often, and recently of daily occurrence, sometimes as 
many as from three to ten a day. ‘Two weeks ago he had about 
twenty in one day. He knows no cause for these. 

With the attacks he may or may not have palpitation of the heart. 
In the last three days he has had no attack. There has been no 
oedema; there have been no urinary symptoms excepting those due 
to stricture; no pain over the heart, but some dull, aching pain in the 
lumbar region. He has lost about twenty pounds in the last three 
months. Examination shows a rather poorly nourished man, slightly 
cyanotic, somewhat prostrated, and with a look of illness. No 
dyspnoea. ‘The radial pulsations are equal, but bear very little 
relation to the cardiac impulse, about half as many beats reaching 
the wrist as occur at the apex. The pulse is of fair size and good 
force, the vessel wall diffusely thickened. The lungs show a few 
subcrepitant rales at both bases behind, more marked on the right 
side. ‘The liver and spleen are normal; the abdomen is normal. 
The cardiac impulse is visible and palpable in the fifth space 
11.5 em. to the left of the middle line. By percussion the left border 
at the fifth space is 13 cm. to the left of the middle line; the right, at 
the fourth space, is 4 cm. to the right of the middle line. ‘The car- 
diohepatic angle is normal. The heart’s action is regular. ‘There 
are sixteen forcible apex impulses to the half minute, and regularly 
interpolated between these are sixteen lesser beats. ‘This rhytnm 
continues for a certain length of time, and then is succeeded by a 
fairly regular series of beats of equal size and force. ‘This continues 
for a few minutes, and the regular rhythm is resumed, 60 to 64 per 
minute. There is a pulsation of large amplitude in the great vessels 
of the neck which at times bears no relation to the apex impulse. 
There is a faint systolic murmur at the apex heard with the loudest 
beats, but not heard with those of less intensity. The systolic mur- 
mur at the base is loudest in the aorticarea. The extremities are 
normal. The patient’s condition for the next two weeks remained 
about the same; the pulse was at times from 30 to 36, and at other 
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times from 60 to 70 per minute. ‘The patient feels well, and is up and 
about. He has had three slight attacks of dizziness but no syncope. 
Fluoroscopic examination of the heart showed a rather small excur- 
sion of the left border. The right border showed a sudden rounded 
expansion due apparently to the filling of the auricle, but the exami- 
nation was not satisfactory enough to establish whether dissociation 
of auricles and ventricles was present or not. 

March 31. For fifteen seconds there were seven beats at the 
wrist, being at the rate of 28 per minute, but in the following twelve 
seconds there were 17 beats at the wrist, at the rate of 85 per minute. 

April 6. At 5.30 p.m. he began to feel dizzy; this was followed 
shortly by a paroxysm of tachycardia. The heart rate was from 204 
to 250. ‘There was a well-marked cardiac impulse in the fifth space 
11.5 cm. to the left of the middle line, and another, almost as well 
marked, in the sixth space 14 cm. to the left. With the attack there 
was a feeling of weakness and oppression beneath the sternum. He 
vomited several times and was relieved. He thought the tachycardia 
was brought on by walking up and down stairs to test his heart. 

April 10. He has been perfectly well for three days. This morn- 
ing while being examined he suddenly complained of feeling dizzy; 
his eyes became expressionless; for a period of half a minute his con- 
dition was analogous to the momentary staring and loss of conscious- 
ness of petit mal. During this period the heart passed through a 
series of irregular contractions, and then settled down to a perfectly 
regular tachycardia at 220 per minute, this lasting five minutes and 
stopping suddenly. After the dizziness passed off the only discom- 
fort was the palpitation and sense of oppression just above the 
sternum. 

The history of the attacks as obtained from the patient is as follows: 
“The exciting cause of these attacks of syncope and tachycardia, 
which have come as often as twenty in one day and been absent as 
long as twenty-six days in one stretch, cannot be determined. Many 
times he is wakened from his sleep by dizziness, to become uncon- 
scious and have a typical attack. Again, a slight exertion, as walking, 
going upstairs, or straining to pass water, may be followed by an 
attack. But these same exertions, or even more severe ones, at 
another time may have no harmful effect. The attack comes on 
suddenly with dizziness, grayness before the eyes, and a buzzing in 
the head like an organ. ‘There are no premonitory symptoms. 
Unconsciousness follows rapidly, and when he comes to, the heart is 
beating very rapidly (200 to 260 a minute), there is a choking sensa- 
tion, as if a ball were in the throat, and he is shaking all over. ‘There is 
never any pain over the heart ordownthearm. At times he has been 
struck down as if ‘by electricity’ without warning; again, he has 
simply had the dizziness, grayness, and buzzing without loss of con- 
sciousness, but with tachycardia succeeding very quickly. The 
tachycardia lasts a varying length of time, sometimes for only ten 
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minutes, at others all day.} During its continuance he has great gas- 
tric distress, with frequent vomiting. He has noticed that the more 
severe and sudden the onset, the longer the tachycardia persists. He 
cannot forecast the end of the attack until it is at hand. Then, at 
times, the violent regular beating of the heart is succeeded by two or 
three irregular beats, ‘as if something shook the heart,’ and this is 
immediately followed by two or three tremendous throbs of the heart, 
with each one of which there is a feeling as if fresh air were forced 
into his throat and head, and the attack stops as suddenly as it 
began. But it stops permanently only when there have been three 
big beats. If there are only two big beats, it stops for a few seconds 
or minutes only, and is then off again in another violent beating, to 
last until three big beats put an end to the attack. 

The irregular beats, coming just before the terminal large ones, are 
not constant; sometimes he has them, sometimes not. The three ter- 
minal, heaving thrusts of the heart are succeeded by the usual normal 
slow heart action, the choking sensation and vomiting cease, and he 
feels perfectly well again.” 

April 24. He has had repeated short attacks of tachycardia which 
have not been affected by medication. Between these attacks the 
pulse is always perfectly regular, the rate being sometimes 30, some- 
times 60, the transition from the one rate to the other being absolutely 
sudden. ‘Thus, the only paroxysm of tachycardia which began 
while the patient was under observation was immediately aR 
by a short period of irregular, infrequent pulse beats, during which 
there was dizziness and loss of consciousness. ‘The patient himself 
recognizes the paroxysms of tachycardia by the symptoms which 
accompany these phenomena, and he also recognizes periods of inter- 
mission of the pulse when the pulse rate is about 30; these latter 
give rise to sensations of varying degrees of unpleasantness, from 
a simple sinking feeling to what he describes as a series of heavy 
shocks passing up the neck and through the head and, at times, 
through the whole body, as if—in his words—‘air was being blown 
through his head and body.” With this there is often dizziness and a 
slight loss of consciousness. During the tachycardia also he some- 
times loses consciousness, and at times also he has slight convulsions. 

A careful study of the physical signs shows that when the pulse 
is 60 the heart rate is absolutely regular both in force and in rhythm, 
both heart sounds being fairly clear and distinct. With the 30 rate 
the pulse also is entirely regular and of somewhat greater amplitude 
than during the 60 rate. Over the apex and the base of the heart 
during the 30 rate there are heard a loud first sound and second 
sound, followed, after a very brief interval, by a heart sound which 
is sometimes single and sometimes double, then a comparatively 
long, presumably compensatory pause, and a full heart sound, this 
alternation or bigeminal character being regularly continuous for a 
variable length of time. No radial pulse can be felt corresponding 
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to the smaller alternating heart sounds, nor can a cardiac impulse 
generally be felt at this time, although, as will be seen by reference to 
the tracings, a small impulse can be registered by the cardiograph. 
But coincident with this there is a very marked pulsation in the neck, 
both visible and palpable, and this pulsation is of far greater ampli- 
tude than any other that is felt. If the hand is placed in the supra- 
clavicular fossa so that the fingers cover the external jugular vein, 
their tips resting upon the innominate artery, it can be positively 
determined that, whereas the regular full heart beats can be felt in 
the innominate, but without a corresponding jugular pulsation, with 
the extrasystole the innominate pulsation disappears and the jugular 
pulsation becomes of great ampli ude. 

A study of coincident radial, jugular, and apical tracings shows 
conclusively that the phenomenon is one of extrasystole, and it can 
be proved by reference to the tracings that these extrasystoles, occur- 
ring with great regularity and between each two normal heart beats, 
occur so soon after the physiological systole that they are unable to 
open the aortic valve, and so fail to be effective by forcing blood into 
the aorta. ‘This failure is dependent upon their early occurrence 
after the systole, and is due to three physiological conditions: (1) ‘The 
systole itself is feeble by reason of coming so soon after the last 
refractory phase; (2) the blood pressure in the aorta is still very high; 
and (3) the ventricle contains but little blood. 

For discussion and analysis of the varieties and origin of extra- 
systole the reader is referred to the writings of Cushing,” Mackenzie," 
Wenckebach,” Hering,"* Ortner,“ Hoffman,” Hirschfelder and 
Eyster,”* and others. 

The jugular tracings of many of the cases of heart block and other 
heart maladies that have been published are not as convincing as 
the average careful reader could wish, but the tracings of this case 
appear to be especially clear and to demonstrate many of the events 
normal and abnormal that can be read in pulse and vein curves, and 
so they seem to justify publication and discussion. 

Beginning with the cardiogram in Fig. 4, the sudden upstroke with 
the slight rounded eminence is generally supposed to mark the 
sudden filling of the ventricle by the auricular contraction;” we then 
find the usual systolic plateau gradually falling to the base line, 
and so giving a perfectly normal cardiogram. 

In the jugular tracing we find a wave marked A, due to the systole 
of the auricle; this wave begins about 7; second before the car- 
diac impulse. After an interval of } second, the normal period, the 


10 Trans. Assoc. Amer. Phys., 1899, xiv, 172. 11 Quart. Jour. Med., i, No. 1, 39. 
2 Arrhythmia of the Heart, Edinburgh, 1904. 

13 Verh. d. Cong. f. inn. Med., 1906, xxiii. 14 Thid, 1907, 424. 

15 Deut. Arch. f. klin. Med., Band Ixxviii, 39; Deut. Klin., 1903, p. 155. 

16 Amer. Jour. Phys., 1907, xviii, 222. 

 Wenckebach, Arrhythmia, p. 50. 
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C wave occurs, marking the carotid impulse derived from the under- 
lying carotid artery. The position of this wave enables us to estab- 
lish a definite period in the jugular pulse, whether we agree with 
Mackenzie that it is always produced by the carotid artery, or with 
Hering,'* who believes that it may be produced also by other agencies. 
In the radial tracing the radial pulse is seen to occur 1, second after 
the carotid pulse. In the jugular tracing, immediately after the 
C wave, are seen two smaller waves, the latter of which is with 
some of the beats of considerable magnitude. ‘The meaning of the 
former is not clear, but the latter is probably the V wave marking the 
passive filling of the auricle, before the opening of the tricuspid 
valves, and followed by a rapid fall coincident with the opening of 
these and the rapid emptying of the auricle into the ventricle. Fol- 
lowing this is the largest wave seen, marked X. This is synchronous 
with the quick, strong jugular pulsation, which is both visible and 


Card. 


x x 


Fic. 4.—Tracing from Case II, showing extrasystoles, simulating heart block. 


palpable, and which occurs in the interval between two pulse beats, 
but nearer to the one that precedes it than to the one which follows 
it. This was at first supposed to mark an auricular systole which did 
not reach the ventricle, and, therefore, to indicate heart block, but 
it is associated with a cardiac impulse, as shown by the cardiogram. 
Moreover, if the distance between the beginnings of these two car- 
diographic impulses is carefully measured, it is found that this X 
wave corresponds exactly in point of time to the ventricular, and not 
to the auricular systole, and so must be regarded as an extrasystole, 
ventricular in time, and not preceded by the usual auricular wave. 
The origin of the stimulus to this extrasystole is probably in the 
atrioventricular bundle, and not in either the auricle or the ventricle, 
for the following reasons: It cannot be auricular, (1) because there 
is no evidence of a wave at the time when such an auricular systole 


18 Verhand. d: Cong. inn. Med., 1906 
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would naturally make a wave, that is, + second before the extraven- 
tricular systole; and (2) because the corresponding cardiogram in 
every case fails to show any auricular rise, such as is present in 
each of the alternate cardiograms. 

It cannot be ventricular, (1) because, as is shown in other tracings 
in which the pulse rate of 30 alternates with that of 60, the inter- 
mission is distinctly less than two normal heart beats (Cushing, 
Hering, and others), although it must be remembered that Hirsch- 
felder claims that this is not a safe criterion for the ventricular origin 
of extrasystole; and (2) because there is no sign in the tracing of 
what would be the next regular auricular systole midway between 
the two waves marked A, that is, of a lost auricular systole. 

For all of these reasons it is evident that X is an extrasystole whose 
stimulus has its origin in the atrioventricular bundle, a stimulus 
which is propagated in both directions and brings about at the same 
instant a systolic contraction of both auricle and ventricle, thus cor- 
responding to the type of extrasystole described by Mackenzie.”® 
The unusual amplitude of this wave X is to be explained on two 
grounds: (1) There is a simultaneous systole of both the auricle 
and the ventricle; and (2) the ventricular systole follows so close upon 
the preceding full systole that at the time of its occurrence aortic 
pressure is so high that it is unable to open the aortic, and presum- 
ably also the pulmonary valves, thus failing to give rise to a radial 
or innominate pulse, but blowing back through the incompetent 
tricuspid valve, thus giving rise to this extraordinary wave. 

In occasional tracings from this patient a very slight elevation of 
the line of the sphygmogram is seen, coinciding with the X wave, 
showing that at times the aortic valves are lifted to a slight extent. 

It will be observed that there is generally a notch to be seen on the 
descending limb of the X wave. This is probably due to and marks 
the time of the closure of the pulmonary valves, indicating, when 
present, that right ventricular pressure has been sufficiently raised to 
open these valves. It will also be noticed that this notch, probably a 
pulmonary dicrotic notch, occurs at the lowest point on those X 
waves that follow V waves of the least amplitude, and that are pre- 
ceded by the most rapid and extensive depressions. This probably 
indicates that with these heart beats the tricuspid valves open early 
and a larger amount of blood than usual rushes into the ventricle, 
enabling it to throw more blood into the pulmonary artery. 

In Fig. 5, which shows the 60 pulse rate suddenly changing to the 
30 rate, with the immediate appearance of the X wave, it is noticed 
that in the first long interval a very slight elevation appears in the 
sphygmogram, indicating that the aortic valves opened, and some 
blood was thrown into the aorta, and at the same time it is seen that 
the corresponding X wave is much smaller than those which follow, 
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and has a more marked dicrotic notch, which may be taken as indi- 
cating that the pulmonary valves, too, open fairly freely, leaving less 
blood to be blown back through the tricuspid orifice. 

Fig. 6 is a tracing from the same patient during a paroxysm of 
tachycardia, the rate being 210. It is seen that the rhythm, as shown 


Fic. 5.—Tracing from Case II, showing sudden change from normal to slow 
pulse rate with extrasystoles. 


by both cardiogram and phlebogram, is perfectly regular. The jugu- 
lar tracing shows a jugular pulsation occurring } second before each 
cardiac impulse. This shows that the right auricle contracts before 
the ventricle, and stamps the tachycardia as one having its stimulus 
from the auricle or from the mouth of the great veins, not from the 
node or from the ventricle. 


Card. 


Fic. 6.—Tracing from Case II during tachycardia. 


If Hoffmann’s theory is correct, that paroxysmal tachycardia is 
virtually tetanus of the heart, a contraction being set up as soon as 
the organ emerges from the refractory period, by reason of a con- 
stantly present stimulus, then the refractory period of such a heart 
could be estimated mathematically by dividing sixty seconds by the 
pulse rate per minute. This, carried out in the present case, gives a 


refractory period of ().285 second, while the rate is 210, If this period 
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is laid out on the jugular tracing, Fig. 2, it is seen that the wave XY 
regularly occurs at a considerable period after the heart has emerged 
from its refractory phase, and that, therefore, presumably the origin 
of the extrasystole is different from that of the tachycardial systoles, 
as was already indicated by a study of the tracings. 

One may fairly conclude that this patient possesses an atrioven- 
tricular bundle that is abnormally irritated, or that develops stimulus 
material abnormally, and that it exhibits three phases of atrioven- 
tricular rhythmicity: (1) A phase when stimuli develop at the normal 
rate and in the normal situation, and when the heart beats regularly 
and at 60 to 64 per minute. (2) A phase of extrasystole when the 
atrioventricular node is abnormally active, and when the extra- 
systoles thus produced bring about a condition of arrhythmia which 
simulates heart block. (3) A phase during which the auricular 
portion of the bundle is the seat of such constant stimulus produc- 
tion that the heart beats regularly at 210. ‘These very rapid beats 
are not extrasystoies, but abnormally rapid physiological systoles, 
for their origin and transmission are normal, their only abnormal 
feature being the rapidity with which they follow one another. It is 
noted also that a well-defined auricular rise is present in the cardio- 
gram during tachycardia, indicating that the sequence of events in 
the heart systole is then normal. 

These two cases, then, show three distinct abnormalities of the 
atrioventricular bundle: (1) A destructive lesion of the bundle at 
the node; (2) an abnormal irritability or rhythmicity at the node; and 
(3) a similar abnormal rhythmicity at the sino-auricular junction. 

I believe from my own experience, as well as from a study of the 
cases of heart block reported by others, that certain cases of regu- 
larly recurring extrasystole simulate heart block and have been so 
recorded. This is a point to which writers upon this topic, Mackenzie, 
Wenckebach, Hering, and others, have already called attention, but 
the point probably deserves to be called more directly to the notice 
of physicians, especially as the clinical significance and prognosis 
in these two sets of cases are entirely different. The prognosis in 
heart block is generally bad, but in extrasystole it is generally much 
less grave. 

I have also observed another case, in a woman, aged sixty-five 
years, who suffered from chronic diffuse nephritis and chronic 
myocarditis; the pulse at the time she was seen was beating regularly 
and continuously at 48 per minute; the heart systoles, however, 
were 95 per minute, and each alternating one followed closely the 
preceding systole, as could be determined by auscultation, and the 
same phenomenon that has been just described could be felt in the 
neck; that is, an unusually forcible venous pulsation accompanying 
the extrasystole, but without either a radial pulse or a discoverable 
pulsation in the innominate artery. In other words, it was a case 
of extrasystole simulating heart block. This method of examinaton 
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by simultaneous palpation of the innominate artery and the jugular 
vein is of considerable service in making this differentiation. 

A second case of alternating slow pulse and paroxysmal tachy- 
cardia is now under my observation, in an overworked business 
man, aged forty-two years, who since boyhood has experienced 
abnormal sensations in the precordium, referred by him back to a 
severe muscular overstrain. His symptoms are almost identical 
with those of the patient S. There is moderate enlargement of the 
heart to the left, with short systolic murmur at the apex, transmitted 
a short distance toward the axilla. Generally the pulse is absolutely 
regular and of normal frequency. At times there is tachycardia of 
sudden onset, frequent occurrence, generally brief duration, and ter- 
minating with one, two, or three very forcible beats. At other times 
there are regularly recurring extrasystoles giving a radial pulse of 
36, with heart beats of 72 of the true bigeminal type. None of these 
extrasystoles reach the wrist; with the slow pulse is a sensation of 
sinking, or, as the patient describes it, like a sudden descent in a 
swift elevator, and at times incomplete loss of consciousness. Both 
varieties of arrhythmia are brought on by the same causes, some- 
times by active exercise, but more often and more certainly by writing. 

These cases suggest the possibility that such bradycardia simu- 
lating heart block is more frequent than is generally supposed. 

In conclusion, the above cases show: (1) That complete heart 
block going on to a fatal termination is possible without the Stokes- 
Adams syndrome being present at any time; (2) that complete 
Stokes-Adams syndrome may exist in the presence of perfect atrio- 
ventricular conduction, an example of which condition has also 
_been mentioned by Lepine;” and (3) that there is another and 
closely allied syndrome consisting of tachycardia in the presence of 
mitral and tricuspid regurgitation, associated with syncopal and 
epileptiform seizures. 

The physiological end result of these conditions is the same as in 
the Stokes-Adams syndrome, in that many systoles are lost through 
their being unable to open the aortic valves, while the physiological 
origin is entirely different, being in the one case hyper-rhythmicity 
of the atrioventricular bundle, and in the other, a blocking of this 
structure. 

I acknowledge much assistance from Dr. Stuart Hart in obtaining 
and studying the various tracings. 


*® Sem. méd., December 18, 1907. 
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SUBTEMPORAL DECOMPRESSION IN A CASE OF CHRONIC 
NEPHRITIS WITH UREMIA; WITH ESPECIAL CON- 
SIDERATION OF THE NEURORETINAL 
LESION. 


By Harvey Cusarine, M.D., 


JAMES BorDLeEy, Jr., M.D., 
OF BALTIMORE, 


TuE patient, Mrs. B. S., aged twenty-two years, was admitted to 
Dr. Barker’s service in the Johns Hopkins Hospital,’ on July 24, 1907, 
complaining of headache and vomiting, pain in the joints, and 
swelling of the legs. Her father died with some obscure cardiac 
symptoms. . . . With the exception of chronic indigestion and 
“sick headaches,” from which she has suffered off and on all her 
life, she has always regarded herself as reasonably well and strong, 
until her present illness. She had diphtheria when twelve years 
of age, but knows of no other infectious diseases. She was married 
a year ago; has never been pregnant. She has lived a very unhy- 
gienic life, standing at work in a factory for long hours, six days 
in the week. 

The present illness is said to have begun abruptly, five weeks 
before her admission, with a persistent headache for which there 
was no determinable cause. (It is probable from her history of 
dyspepsia and headache that the trouble had been of long standing.) 
One week ago swelling of the feet was first noticed; she has had pains 
in her arms and legs for the past four days, and has been unable to 
retain anything on her stomach. Heretofore she has vomited occa- 
sionally, but only in association with her sick headaches. 

On admission: the patient is a dark complexioned, young woman 
of slender build, and sparely nourished. Her buccal and con- 
junctival mucous membranes are pale. . . . The left pupil is 
slightly larger than the right. Both react normally to light and 
accommodation. . . . Both eyes are slightly prominent, the 
right more than the left; v. Graefe’s and Joffroy’s signs are positive; 
Stelwag’s sign is absent. Convergence is a little weak in the right 
eye. The thyroid gland is not palpably enlarged. Her chest is 
fairly wellformed; . . . respiration is clear without adventitious 
sounds. The point of maximum impulse of the heart is visible in 


1 We wish to express our indebtedness to Prof. L. F. Barker for the privilege of using the 
notes here abstracted from the patient’s medical history; to Dr. G. R. Henry, of the medical 
staff, for her careful record of the case and unflagging devotion to the patient; to Dr. W. G. 
MacCallum and Dr. Winternitz, of the pathological department, for the autopsy report and 
sections of the eyes; to Dr. Frederick H. Verhoeff, of the Massachusetts Charitable Eye and 
Ear Infirmary, for his aid in the study of the retinal lesion; and to Mr. Louis Brown, of the 
Massachusetts General Hospital, for the excellent photomicrographs of the sections. 
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the fifth interspace 7 cm. from the midsternal line. . . . Rela- 
tive cardiac dulness . . . considerably increased. At the apex 
a rough blow, which is, transmitted to the base and can be heard 
over the auricular area, follows the first sound. The aortic sound 
is ringing and amphoric; . . . the pulmonic second sound is 
greatly accentuated, and a soft systolic blow is heard over the pul- 
monic area. ‘The radial pulse is 80, regular in force and rhythm; 
the vessel is palpable. Systolic pressure equals 175 mm. of Hg. 
The abdomen is negative. ‘There is no enlargement of the liver. 
‘ There is no cedema of the extremities; the platellar reflex is 
equal on the two sides and very active. There is a leukocytosis of 
14,800; the blood is otherwise negative. The urine is pale yellow 
in color; specific gravity, 1012; no sugar; a trace of albumin and 
flocculent sediment containing hyaline and granular casts. Albumin, 
0.5 gram to the liter; urea, 12 grams to the liter. The subsequent 
twenty-four hour amounts varied from 510 to 1200 c.c. 

On July 27 the patient complained of pain in her right knee, 
which was held flexed and appeared swollen; . . . an accumu- 
lation of fluid in the joint associated with tenderness. . . . On 
the following day there was a similar complaint of discomfort in the 
left shoulder; . . . she had had recurring attacks of discomfort 
of this kind before her admission. 

On July 30 she suffered from an exceedingly severe headache, 

moaning constantly, and occasionally crying out with pain. ‘There 
' was considerable mental confusion at times, . . . and periods 
of dulness during which it would be difficult to arouse her. . 
Her systolic pressure registered above, 230 and the second aortic 
sound was extremely loud and ringing. A sweat bath was given, 
but this so disturbed her cardiac action that it had to be inter- 
rupted; . . . she perspired freely, however, and the measure 
seemed to give some relief. 

Ophthalmoscopic Examination (Bordley). “Media are clear; 
pupillary reflexes are normal. There is a swelling of the right 
disk of 6 D., of the left of 7 D. ‘The disks are very cedematous; 
the outlines are entirely lost; the physiological cup is filled in; the 
larger veins and arteries are seen dipping in and out of the extreme 
cedema both over the disk and adjoining retina. ‘There are a great 
many small hemorrhages on the disk and on the retina near it. There 
is no stellate figure in the macula, and at this distance from the disk 
there is little swelling of the retina. The retinal picture of the 
two sides is practically the same.” Vision = 3%%5 right eye; 3)% 
left eye. There is a concentric contraction of the field of vision 
with an enlarged blind spot (Figs. 1 and 2). Impossible to make 
color tests owing to patient’s exhausted physical condition. 

From this time on until October 24, the time of her operation the 
history may be condensed as follows (the notes are taken from 
numerous detailed observations made by Drs. Futcher, Emerson, 
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Morris, Sladen, Beall, Henry, and others of the medical staff who 
had her under observation during these three months): 

She continued in very much the same state described above, having 
occasional days of improvement, but for the most part suffering 
from severe headaches, nausea and vomiting, and other signs of 
pressure. ‘The notes upon her cardiac condition did not vary greatly, 
although occasionally a diastolic murmur could be heard loudest 
at the apex and traceable as far as the anterior axillary line. The 
systolic murmur remained audible. A capillary pulse was occa- 
sionally observed in her finger nails. There was a more or less 
constant elevation of temperature during the first weeks after her 
admission, ranging from 100° to 103°. This occurred in association 
with the swelling of the joints, although at no time was there any 
evidence of a suppurative arthritis. By a month after her admission 
anasarca was quite marked. The face was considerably swollen. 


Fies. 1 and 2.—Visual fields charted July 30, 1907, showing slight constriction 
with enlarged blind spot. 


During August she suffered greatly from pyorrhcea alveolaris, and 
at one time a dirty, grayish slough, starting from an ulceration of 
the gums, spread over the soft palate and inner surface of the right 
cheek. . . . Under energetic treatment this condition gradually 
improved. 

She first began to complain of dimness of vision in September. 
(An ophthalmoscopic examination on September 13 is recorded 
as showing “intense albuminuric retinitis.”) She seemed, however, 
subjectively somewhat improved, and early in October she was 
allowed for a few consecutive days to be out of bed and on her feet 
for some hours. . . . This resulted in accentuating her head- 
aches and in producing marked swelling of her extremities, so that 
he again had to be kept recumbent. Subsequent to this there 
was a marked diminution in her visual cavity. 


Ml 
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Ophthalmological Notes, October 11 (Bordley). “The palpebral 
orifices are wide. Slight exophthalmos of both eyes, probably 
more marked on the left. Upper lids definitely pigmented. Some 
slight fulness below the brows and loss of the associated movement 
of brow and superior rectus. No wrinkling of the brow. Involun- 
tary spasmodic movement of upper lids when she looks upward. 
Upper lids at times are drawn above the cornez sufficiently to expose 
the scleree. ‘There is loss of power of binocular convergence. The 
act of winking is incomplete, although not diminished in frequency. 
The lids close incompletely, and the effort brings out a marked 
tremor. It is difficult to evert the upper lids, particularly the right. 
The left pupil is slightly larger than the right; both of nearly normal 
size. ‘The media are perfectly clear. ‘The fundi present a peculiar 
appearance; the entire retina on both sides is so swollen that it is 
impossible to locate the disks. It requires a 5 D lens to see the 
surface of the retine distinctly. There remains no landmark by 
which the disk can be located. ‘The whole surface of the retina 
is covered with hemorrhages of varying size and with tremendous 
yellowish white exudates. Two veins can be made out in each 
eye, but the other vessels are concealed. A careful search over the 
entire surface of both retinee fails to disclose any signs of an artery. 
The picture is a most unusual one, and the changes since July 30 
are astounding.” 

Later in October her symptoms became much aggravated, and 
definite signs of uremia appeared. A number of lumbar punctures 
were made during this period, in the hope of relieving some of her 
severe pressure symptoms. Fluid was always found under great 
tension, but its removal seemed to give no subjective or objective 
evidence of benefit—in fact, it usually had a temporary disturbing 
effect. 

On frequent examinations the urine showed very little change from 
the condition noted at the time of her entrance. . . . The 
blood pressure remained high, its systolic level averaging from 200 
to 250 mm., the diastolic level from 170 to 190 mm. Neither the 
lumbar punctures, nitroglycerin, nor other measures which had been 
tried had had any appreciable effect in lowering her high tension 
pulse. 

In the light of some experiences in other renal cases in which 
notable temporary improvement in the general symptoms, as well 
as in the condition of the eyes, had occurred after lumbar puncture, 
we were led to suggest—owing not only to the advancing change 
in the eye-grounds, but also to her condition of semicoma—the 
propriety of a decompressive operation, and the patient was trans- 
ferred to the surgical side for this purpose. 

Operation, October 24, 1907. Right Subtemporal Decompressive 
Craniectomy. Under chloroform anesthesia, with a curvilinear 
skin incision, the usual circular cranial defect with opening of the 
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dura was made under the right temporal muscle (Figs. 3 and 4). 
Owing to the fact that there was a large temporal muscle which 
could be readily elevated after splitting its fibers, the removal of 
bone was easily accomplished. The only difficulty which was 
experienced lay in the unusual degree of bleeding from all of the 
tissues, scalp, muscles, and particularly from the surface of the dura. 
The veins were considerably congested, and the arteries encountered 
were markedly tortuous and sclerotic. The dura was exceedingly 
tense, and, owing to the marked degree of cerebral protrusion which 


Fies. 3 and 4.—Photographs taken three weeks after right subtemporal decompression 
for the cerebral cedema of nephritis. Note the curvilinear scalp incision and partial 
shaving of the head (Fig. 3), which allowed of subsequent concealment of the operative 
field with the patient’s hair (Fig. 4). 


followed the first incision, it was opened with some hesitation in 
the absence of a coincident lumbar puncture. It was accomplished, 
however, without injury to the pia arachnoid. The subdural space 
contained no free fluid. The arachnoid, on the other hand, was 
markedly distended with fluid, which escaped after pricking the 
membrane in a number of non-vascular spaces where it bridged 
the exposed sulci. Not only was there a superabundance of fluid 
in the arachnoid spaces, but the brain itself appeared soggy and wet. 
- » + The muscle, galea, and scalp were closed without a drain. 


¥ 


CUSHING, BORDLEY: CHRONIC NEPHRITIS WITH UREMIA 489 


During the operation the systolic blood pressure fell from 300 to 
210 mm. Hg. 

The wound healed by primary union. Her general condition 
seemed considerably improved, although for some days she remained 
noisy, excited, and hysterical. Her headaches subsided; there 
was no further nausea and vomiting; her stupor rapidly disappeared; 
the usual lethargic state, even on her best days, was replaced by a 
normal mental activity. 

October 28, Ophthalmoscopic Examination (Bordley). “Rendered 
difficult owing to the now contracted pupils, but it is evident that 
the swelling is distinctly less than before the operation. ‘The situa- 
tion of the disks can be clearly made out.” 

November 4. The patient was transferred again to the medical 
side. On this date the following note (Bordley) was made upon the 
eye-grounds: swelling of the disks and retin, approximately 
the same on the two sides, does not exceed 1 D. ‘The retinal tissue 
is much clearer. In the right eye there are several long, thin 
hemorrhages; in the left eye there are three wide, flat ones. The 
disks are covered with exudates and new connective tissue. ‘There 
is only a faint trace of the physiological cup, which is filled in. 
The four principal veins can be distinctly made out in both eyes, 
and there is a suspicion that two arteries in each eye are visible 
as small, while lines. In the left eye there is the typical star-shaped 
figure usually attributed to albuminuric retinitis. ‘Throughout 
each retina there are silvery white patches. Exudates are no 
longer to be seen. ‘There is a vast and rather unlooked-for im- 
provement in the condition of both eyes.” 

November 13, Ophthalmoscopic Lxamination (Bordley). “There 
is a still further decrease in the swelling of both nerves and retine; 
the decrease in the retinz is so great that it now requires a minus 
lens to make out the details. (At this examination the existence 
of myopia became apparent for the first time.) The stellate figures 
are rapidly disappearing; where the lines which composed them 
formerly were solid, they now present a beaded and broken appear- 
ance; where they formerly were fused, they are now separated by 
clear retinal tissue showing clumps of pigment. ‘The bloodvessels 
are much more distinct, but it is still difficult to recognize any 
arteries. ‘The general condition is much improved.” 

December 3 (Bordley). “The general retinal condition shows 
additional improvement in a further subsidence of the swelling in 
both eyes. While the outlines of the disks cannot as yet be seen, 
the large exudative mass over them is completely absorbed. The 
physiological cup can be located by the white mass of tissue within 
its normal confines. The nephritic white changes and stellate 
figures are gradually disappearing. ‘The vessels can be distinctly 
seen entering the cup. The appearance, instead of being that of 
a snow-white mass, is distinctly red, from the fact that the color of 
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the choroid is becoming discernible. In the left eye there are two 
or three apparently new hemorrhages and some small ones which 
follow the radiating direction of the Miillerian fibers in the macular 
region (to be accounted for possibly by an acute upset with head- 
ache and vomiting which was apparently occasioned by the excite- 
ment of attending, somewhat against her will, a medical clinic on the 
preceding day). ‘The vessels, including the arteries, can now all 
be seen with great distinctness; even the margins of the disks are 
discernible. ‘The perivascular spaces are filled in with white 
connective tissue.” 

After the operation and during the patient’s two weeks’ residence 
in the surgical ward she improved greatly, although the condition 
of the urine remained unaltered and her blood pressure continued 
at almost as high a level as before. Due doubtless to the abeyance 
of pressure symptoms, her appetite improved; she gained consider- 
ably in weight; her color and general appearance changed markedly 
for the better. She was up and about the ward for a month before 
her discharge, having only one upset of any kind and that—a 
day’s headache—was apparently attributable, as mentioned above, 
to the excitement of attending an ampitheatre clinic. 

The protrusion at the seat of the bone defect, which had been 
considerable for a few weeks after the operation, gradually sub- 
sided, and the temporal muscle lay flat from then until the time of 
her discharge. Her general condition was so much improved that 
we were led to discuss the advisability of renal decapsulation, in 
the hope of improving the vascular condition of the kidneys, but 
the patient felt so well that she begged to return home, at least 
for the holiday season; and rather against advice, in consideration 
of her unfavorable home surroundings, she was permitted to do so. 

The physical examination made just before her departure showed 
practically nothing new. ‘The cardiac condition remained the same, 
showing the increased area of dulness with a ringing aortic second, 
although no murmurs were heard on this day of discharge. ‘The 
lungs were clear; there was no edema. ‘The blood pressure regis- 
tered 200. She was free from headache and nausea—in fact, 
better than she had been at any time since her admission. 

On December 26, two weeks after her discharge, she was re- 
admitted to Dr. Barker’s service in a semiconscious state. Nothing 
definite could be learned of her movements during the interval, 
nor of the length of time she had been ill. 

The examination on re-admission showed a marked and ex- 
ceedingly tense protrusion at the seat of the decompression, which 
had been flat at the time of her discharge. She could be aroused 
so as to answer a few simple questions, but would sink again into a 
lethargic state. There was an extraordinary degree of subcutaneous 
cedema, confined to the tissues of her face and neck. 

, Her eyes were protruding, and the cedematous lids could be only 
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partially closed; the right palpebral cleft was wider than the left. 
The cedema involved the conjunctive, and there were redundant 
folds about the cornea. ‘The right pupil was smaller than the left; 
they both reacted sluggishly to light. When aroused the patient 
was unable to see objects, although there apparently was some 
light perception. ‘There was no squint; tests of ocular movements 
were unsatisfactory. ‘The tongue protruded in the mid-line; it 
was covered with a heavy white coat. ‘The jaw was not deflected. 
She could not be persuaded to move her facial muscles, so that the 
presence or absence of palsy could not be made out. 

The examination of the chest revealed practically the same condi- 
tion recorded at the time of her previous admission, although the 
respiratory sounds were now everywhere accompanied by medium 
fine moist rales. ‘There was no ascites or evidence of accumulation 
of fluid elsewhere; no cedema of the extremities. Reflexes of the 
upper extremities were not obtained. ‘There was an active patellar 
response on the left; on the right it was barely obtainable. A flexor 
response (?) occurred to plantar stimulation on both sides. 

During the next three or four days the cedema of the face increased 
greatly; it was more marked on the left side than on the right, sup- 
posedly due to the position of her head, for it was held persistently 
turned toward the left; the eyes became completely closed. On 
lumbar puncture a small amount of cerebrospinal fluid was obtained: 
it escaped slowly—a drop in four or five seconds. ‘The needle was 
left inserted until an ounce was withrawn. ‘There was no improve- 
ment or other alteration in her condition as a result of this measure. 

Her stupor gradually deepened, and after the first few days it 
was impossible to arouse her. ‘There was at no time any slowing 
of the pulse. The temperature, which was normal on admission, 
gradually rose to 101° and over. ‘There was incontinence of urine. 
It is recorded in the notes that she could “ grasp with her right hand;” 
that she could “move her left arm;” that there was “no paralysis 
of the arms.” An attempt to examine the eyes on two successive 
occasions was unavailing, even after the administration of atropine, 
owing partly to the patient’s restlessness and partly to the extreme 
cedema of the lids and conjunctive. 

Her blood examination showed: Red blood corpuscles, 3,896,000; 
white blood corpuscles, 10,600; hemoglobin, 75 per cent. The 
differential count was within normal limits. 

By January 3 she was unable to swallow, and on the following 
day Cheyne-Stokes respiration appeared in company with a weak 
and irregular pulse. 

On January 6 a second lumbar puncture found fluid under 
great tension; an ounce and a half was removed, with a resultant 
softening of the tense protrusion at the seat of the decompression. 
No change in her general condition followed the withdrawal of this 
fluid. 
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On January 7 there was evidence of pulmonary involvement, with 
dulness in the axilla and over the right back. Coarse, moist rales 
were heard everywhere; the respiratory sounds in the lower right 
axilla were distant. 
She died on the evening of January 8, two weeks after her admis- 
sion, there being practically no alteration in the clinical picture 
which has been given. 
Reading between the lines of her second clinical history, the 
copious notes of which have been but briefly abstracted here, it is 
apparent that the chief attention of the clinicians was drawn toward 
her cardiovascular and renal state, in the belief that her condition 
was due to a return of uremic symptoms, little suspicion being held 
that an apoplectic stroke had occurred. In all likelihood the 
presence of a cerebral extravasation was masked owing to the 
cerebral distention which was permitted at the seat of her former 
decompressive operation; and it is improbable that with an intact 
skull she could have lingered for so long a time in the presence of 
such a large hemorrhage as was found at autopsy. 
Autopsy, January 9, 1908, 11.30 a.m. Dr. Winternitz. 
AnatomicaL Dzacnosis. Chronic diffuse nephritis (small, 
granular kidney) ; cerebral hemorrhage; arteriosclerosis; hypertrophy 
of the heart; chronic aortic and mitral endocarditis; decubitus ulcers; 
chronic splenic tumor; hyaline degeneration of arterioles of spleen; 
choked disk with retinal degenerative changes; chronic tuberculous 
broncholymphadenitis; acute bronchopneumonia (bilateral). 
The body is that of a white woman, 155 cm. in length, considerably 
emaciated; rigor mortis is not marked. Livor mortis is considerable 
in the dependent portions. . . . ‘The conjunctive are markedly 
bulged out and wrinkled. Over the lower portion of each cornea 
there is an opacity about 5 mm. in width. . . . In the left tem- 
poral region there is a defect, . . . the site of an old crani- 
otomy. Over the sacrum there is a large decubitus ulcer, 
also a second small ulcer over the left great trochanter. 
The subcutaneous fat is of a deep yellow color and small in amount. 
The peritoneal surfaces seem everywhere smooth and 
glistening. ‘There is no excess of fluid. . . . The liver extends 
8 cm. below the ensiform cartilage. . . . There are a.few adhe- 
sions about the spleen and liver. ‘The pleural cavities contain 

about 400 c.c. of bloody fluid; they are free from adhesions. 
The pericardial surfaces are everywhere smooth and glistening; the 
sac contains no excess of fluid. The heart is somewhat enlarged; 
weighs 320 grams. ‘The epicardial surfaces are everywhere smooth 
and glistening. ‘The coronary vessels are prominent and tortuous; 
yellow plaques can be seen through their walls. . . . The tri- 
— valve, especially its middle cusp, is somewhat thickened. 
but seems competent. . . . The mitral orifice admits 


two fingers; the valve is slightly thickened and opaque, especially at 
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its line of closure and attachment of the chorde tendinz. The left 
ventricle is markedly hypertrophied and contracted. The wall 
averages 2 cm., and in places measures over 24 mm. The mus- 
culature is very pale; . . «+ here and there it is flecked by irregu- 
lar, slightly yellowish areas. ‘The aortic valves are somewhat 
thickened, and the line of closure . . . is slightly granular in 
appearance. ‘The base of the zorta as well as the anterior cusp of 
the mitral valve contain numerous yellowish subintimal thickenings. 
The coronary arteries are tortuous and thickened, showing every- 
where on their walls heavy yellowish, opaque placques. The left lung 

; is of a mottled color, . . . more congested at the poste- 
rior border, while the lower lobe is of a deep purple. . . . The 
bronchi contain some frothy fluid. . . . On section 
here and there small dark elevated reddish brown spots which are 
firmer than the surrounding tissue and stand out as very slightly 
granular areas. . . . The lowest dependent portion of the lower 
lobe is collapsed, non-air-containing and of a deep reddish brown 
color. ‘The right lung is slightly more voluminous than the left. 
There is a large lymph gland at the hilum, the centre of which con- 
tains a broken down, cheesy mass about 1 cm. in diameter. ‘This 
gland rests directly upon the bronchus. . . . Otherwise, this 
lung resembles the left in every respect. The spleen is separated 
with some difficulty from the parietal wall. It measures 12.5 by 
5.5 by 3.5cm.; weighs 100 grams. ‘Thecapsule . . ._ is slightly 
thickened throughout. It is fairly soft. . . . The Malpighian 
corpuscles are made out with considerable difficulty, and there seems 
to be a slight increase in fibrous tissue. ‘The stomach contains 

about 200 c.c. of rather cloudy green fluid. ‘The mucosa 
is mottled everywhere with small, reddish brownareas. . . . The 
biliary and pancreatic ducts are patent. The pancreatic 
lobulation is rather distinct, but not excessively prominent. pike 
The islands of Langerhans are visible. The liver . . . weighs 
1320 grams. . . . Onsection the lobulation is rather indistinct. 
The liver substance is very pale. ‘There are small, opaque, yellowish 
areas surrounding the hepatic veins. 

The kidneys together weigh 120 grams. The left kidney is small; 
measures 9.5 by 5 by 3.5 cm. The capsule, which is somewhat 
thickened, strips fairly readily, leaving an irregular granular surface. 
The renal surface is mottled, pale, yellowish gray in color, with the 
superficial stellate veins . . . prominent. On section the sub- 
stance of the organ is very pale. The cortex, . . .  pinker in 
color than the pyramids, is noticeably thin and irregular; in some 
piaces measuring 4 mm., in other places barely measuring 2 mm. 
The striations are much obscured; where they are made out they are 
irregular and tortuous. ‘The glomeruli are not seen. ‘The pyramids 
are paler than the cortex and surrounding them there is a more 
opaque, yellowish area, ‘The vessels are slightly engorged, but in no 
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place are hemorrhages to be made out. The right kidney measures 
9 by 4.5 by 3.5cm. It is very similar to the left. The pyramids are 
slightly pinker in color and the striations are obscured. 

The adrenal cortex is somewhat opaque, yellowish, and there is 
a central semitransparent gray area in the medulla. The bladder, 
rectum, tubes, ovaries, uterus, and intestines are normal. ‘The 
aorta contains numerous yellowish, subintimal thickenings, espe- 
cially around the orifices of the intercostal and splanchnic vessels. 
The thyroid is slightly enlarged, of a transparent yellowish color. 
On section the colloid seems to be in excess and the alveoli enlarged. 


Fic. 5.—Showing the situation of the apoplectic clot. 


The brain is apparently enlarged ; cedematous; convolutions 
flattened. . . . There is a 5 cm. circular protrusion at the seat 
of the cranial defect where dura is missing. ‘The protrusion involves 
chiefly the outer aspect of the right temporal lobe. ‘The arachnoid is 
not adherent to the overlying temporal muscle. The floor of the 
third ventricle bulges markedly, and on pressure considerable fluid 
escapes when it is incised. On incising the right hemisphere to open 
the lateral ventricle of that side; . . . a large clot is found, 
which lies lateral to and above the basal nuclei (Fig. 5). ‘ 
This extends laterally to within 4 mm. of the surface of the brain. 

The outline of this clot is irregular, . . . and it is 
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placed somewhat more anteriorly than the usual capsular clot. The 
clot is for the most part. . . . ofa homogeneous, deep, brownish 
black color, but that immediately next to the brain tissue is of a lighter 
shade and is more friable. ‘The area of hemorrhage measures 
approximately 10 by 4 cm. ‘The left lateral ventricle is slightly 
dilated. . . . The ependyma is normal. 

Histology. Heart: The muscle fibres are definitely enlarged, 
as are also their nuclei. . . . Lungs: . . . The alveolar 
walls are congested, and in some places the alveoli contain serum, 
in others small numbers of red and white blood cells with few endo- 
thelial cells and small amounts of fibrin. The consolidation is 
not very marked. Bronchial lymph glands: Contain numerous 
softened and necrotic eosin-staining masses of tissue which are 
fairly well encapsulated by a wall of fibrous tissue. In one of these 
some calcareous material is found. Thyroid: An increase of col- 
loid; acini appear somewhat enlarged, and epithelium in places is 
possibly higher than normal; no involution figures of. epithelium 
are to be observed. Spleen: Capsule and trabecule slightly 
thickened. . . . The Malpighian bodies are normal, but their 
arteries are thickened and show an eosin-staining, glassy-looking 
media. ‘The walls of the venous spaces show a definite increase in 
fibrous tissue. Liver: The cells surrounding the hepatic vein are 
somewhat shrunken and contain a considerable amount of greenish 
brown pigment. . . . Kidneys: Capsule is thickened. Coarse 
bands of connective tissue run in everywhere from the surface, giving 
the organ a mottled appearance. ‘There are areas rich in fibrous 
tissue, where the tubules, as well as the glomeruli, are either dis- 
torted or entirely obliterated, or . . . where the epithelium has 
been desquamated, alternating with areas where the tubules are 
dilated with granular detritus or with homogeneous staining casts or 
cellular debris. ‘The epithelium of the tubules is low, granular, and 
shows varying amounts of fatty change. ‘The glomeruli, as a rule, 
are fairly well preserved, in some places showing thickening of their 
capillary walls. ‘The vessels, especially of the sclerosed areas, show 
considerable hyaline degeneration. . . . Brain: The cerebral 
tissue at the edge of the extravasation shows a ragged border lined 
with well-preserved red blood cells. All through this area in the 
surrounding brain tissue, phagocytes heavily laden with a golden 
pigment are seen. . . . Organization is beginning to take place 
in certain areas. . 

Examination of the Eyes. The optic nerve with the entire eyeball 
were preserved in 4 per cent. formalin for a few days, after which 
windows were cut in the globe to allow of further penetration of 
hardening fluid. Sections through the centre of lens and disk show, 
on gross examination, 0.6 mm. swelling of the disk, the physiological 
cup being filled in with new tissue (Fig. 6). ‘The vaginal sheath 
of the nerve is dilated and the subdural space nearly obliterated by 
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Fia. 6.—Microphotograph (6 diameters) of a section through the centre of the swollen 
disk and a portion of the optic nerve. The squares indicate areas from which subsequent 
figures have been taken. 


Fic, 7.—Showing A, retinal detachment; B, vessel containing hyaline thrombus; 
C, thickened nerve-fiber layer (200 diameters, reduced \). 
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new tissue formation. ‘The retinal separation is shown in several 
places by small, blister-like elevations (Fig. 7). 

Microscopically there is loss of surface epithelium with round- 
cell infiltration in a small area of the right cornea; the anterior 
chamber is filled with leukocytes. In this eye there is hypopion 
keratitis. The other structures, exclusive of retina, choroid, and 
optic nerve, are normal. ‘The following changes are present in each 
eye in practically equal degree: 


Fic. 8.—Showing the edge of the physiological cup filled with new tissue, subintimal 
thickening of vessels; vacuolated spaces, etc. (200 diameters, reduced 4). 


Retina. Fairly large spaces in both the nuclear layers and the 
layer of Henle are filled with a fine meshwork, which appears to 
be of fibrin, judging from its affinity for eosin. ‘There is marked 
proliferation of the neuroglia cells under the hyaloid membrane, 
giving the surface of the retina a wavy appearance.- One large and 
several small retinal separations (Fig. 7) are visible, the spaces being 
filled with an albuminous coagulum. The multipolar ganglion 
cells are well preserved. ‘The cytoplasm of some of the cells is 
shrunken; in others it is vacuolated, giving a swollen, transparent 
appearance to the cells. The nuclei show little evidence of de- 
generative change. ‘The retinal vessels show distinct endothelial 
and subendothelial proliferation; in the perivascular lymph spaces, 
especially of the larger vessels, there is an increase in the connective 
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Fic. 9.—Showing the cup filled with new tissue; loss of the transverse marking of 
the lamina cribrosa, etc. (30 diameters). 


Fic. 10.—Showing the ampullated portion of the vaginal sheath largely obliterated 
by the formation of new tissue (40 diameters), 
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tissue elements and infiltration with lymphoid cells. In many of 
the vessels hyaline thrombi can be seen (Fig. 7). ‘These altera- 
tions are also present in the vessels of the papilla (Fig. 8). The 
nerve fiber layer is about double its normal thickness, and gives 
clear evidence of marked cedema. 

Optic Nerve. The papilla is swollen and extends well above the 
retina. ‘The physiological cup is filled with new connective tissue 
(Fig. 9), which passes across the surface of the papilla and extends 
to the retina immediately adjacent. This new tissue shows only 
slight metamorphosis, the cellular elements still being abundant. 
The nerve fibers are tortuous and separated; in many of the interstices 
between them serous and fibrinous exudates can be made out, al- 
though, as a rule, the spaces are clear. Throughout the papilla 
can be seen thrombosed capillaries and hemorrhages both large and 
small. In places the hemorrhages have broken through and appear 
on the surface of the disk. ‘The transverse markings of the lamina 
cribrosa are lost. ‘The body of the nerve is'swollen, the nerve bundles 
are separated, and there is some lymphoid infiltration and neuroglial 
proliferation. ‘The dural sheath is much thickened. The ampulla 
is distended and filled with new tissue (Fig. 10). ‘There is a fairly 
widespread distribution of hematogeneous pigment throughout the 
nerve head. 

Choroid. ‘There is every evidence of congestion with oedema. 
Many of the vessels are greatly distended and others show endothelial 


proliferation. ‘There is no evidence of inflammatory reaction. 


Comment. The nature of the cerebral lesion in nephritis, which 
is responsible for the symptom-complex of uremia, has long been 
a subject of conjecture; and conjecture in regard to pathological 
processes breeds disagreement. The view most widely accepted 
attributes the symptoms to some toxic disturbance arising either in 
a disordered metabolism or in the retention of some products 
of normal metabolism which fail of elimination through the dis- 
eased renal epithelium.’ A similar disagreement exists in regard to 
the agency which produces in nephritis the well-recognized altera- 
tions in the eye-grounds, they being more commonly attributed, as 


the term albuminuric neuroretinitis would indicate, also to a dis- 


turbance—an inflammation in this case—of toxic origin 

In addition to the objective changes visible with the ophthalmo- 
scope, there often occur in chronic renal disease, even in the absence 
of a state justifying the term uremia, a number of subjective symp- 
toms directly comparable to those seen in conditions known to be 
associated with an increase of intracranial tension—more particularly 


2On the toxic theory, it has always been difficult to explain the absence of uremic 
symptoms in cases of complete suppression of urine in which a large excess of urea and 
other excrementitious products occurs in the blood, 
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headache, nausea or vomiting, drowsiness, and vertigo—not to men- 
tion the rhythmicities of pulse and respiration, often of a Cheyne- 
Stokes type, which may be present in the later stages.* In conse- 
quence of this, the differentiation between nephritis with cerebral 
symptoms and an intracranial abscess, tumor, hemorirhage or serous 
meningitis co-existent with albuminuria, often presents great diffi- 
culties; and this is the more so since in the former conditon definite 
focal symptoms, such as aphasia, temporary amaurosis (independent 
of the changes in the fundus oculi), hemiplegia, localized paralyses, 
Jacksonian epilepsy, and the like, may arise.‘ 

It seems to have been first suggested by ‘Traube (1861) that these 
symptoms in nephritis, so characteristic of an increase of cerebral 
tension, might actually be due to a cerebral cedema—a mechanical 
process, therefore—rather than to any autotoxic disturbance; this 
abandoned hypothesis has of late years been seriously reconsidered 
by Byrom Bramwell, A. E. Russell,® and others. Local oedemas, 
furthermore, most easily account for the focal palsies of cerebral 
origin which not infrequently occur in cases of advanced renal 
disease—palsies which remain unexplained in the absence of any 
lesion demonstrable after death. Doubtless for the reason that 
cedema is’an evanescent condition, effectually masked by the usual 
methods of hardening tissues, these views in regard to the causation 
of symptoms have been the outcome of clinical and experimental 
studies rather than of postmortem examination of the tissues con- 
cerned, 

Any swelling of the brain, be it a general or a circumscribed pro- 
cess, necessarily leads to compression symptoms, the eye-grounds 
furnishing at an early stage an objective and sensitive index of the 
process. ‘This is even more true of cedema than of states of increased 
cerebral pressure due to an encroachment on the intracranial space 
by a solid growth or an abscess. 

Thus neuroretinal changes characterize a number of conditions 
associated with cerebral cedema—notably they are seen after cranial 
traumatism which has led to cerebral contusion; after thrombosis 
or embolism in which the area of softening swells from inbibition 
of fluid; they also accompany the “wet brain” in acute alcoholism 
and the so-called serous meningitis of febrile and other states; 
they are not uncommonly seen in cases of cerebral arteriosclerosis. 
Indeed, in many cases of tumor, areas of cedema due to circulatory 
disturbances may occur in parts remote from the growth, giving false 


3 The high pressure pulse in these cases of renal disease with cerebral symptoms need not 
of course be primarily attributable to the acute increase of intracranial pressure, although 
some have attempted to associate the conditions. In this patient under discussion, for 
example, the decompression had only a transient and slight effect in lowering the high blood- 
pressure; whereas, for comparison, in cases of intracranial tension due to hemorrhage an 
immediate and permanent fall in pressure occurs after a successful decompression. 

4 Riesman: Uremic Aphasia, Jour. Amer. Med. Assoc., October 11, 1902, p. 883. 

§ The Pathology of Uremia, West London Med. Jour., January, 1907. 
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localizing signs (Collier); and it is presumable that, in the absence 
of tumor, local cedemas from one cause or another may sometimes 
occur which so closely simulate the picture of a rapidly enlarging 
growth as to make the processes clinically indistinguishable—the 
so-called “pseudotumor” of Nonne‘ comprising a group of supposed 
tumor cases in which there has been either a spontaneous recovery 
or in which the symptoms have been permanently relieved by de- 
compression or, in case of death without operation, in which no 
lesion whatever has been disclosed at autopsy. 

The swelling of the brain from cedema, particularly after trauma- 
tism and in serous meningitis, is associated with an excess of fluid 
under increased tension in the cerebrospinal spaces, and in favorable 
cases a lumbar puncture, or repeated punctures, may suffice to tide 
over the period of pronounced compression symptoms. Seemingly 
the same condition exists in uremia, and of late years, since atten- 
tion has been drawn to this matter, there have been a number of 
recorded instances in which uremic coma and convulsions have 
been markedly relieved after the withdrawal of fluid by a lumbar 
puncture.’ 

We have been given the privilege in Dr. Barker’s service during 
the past two or three years of observing a number of patients with 
renal disease, suffering from headache and vomiting, in whom 
the usual so-called albuminuric retinitis was present. In a number 
of instances a continuous examination of the eye-grounds has been 
made coincident with the withdrawal of the subarachnoid fluid 
from the lumbar region. Striking changes, particularly in the vas- 
cular condition—chiefly shown as a straightening of the veins and 
narrowing of their caliber—have been demonstrable under these 
circumstances, and, not uncommonly, for the time being there has 
been a distinct lessening of the headache and nausea. In a number 
of cases, particularly when the process has not been of long standing, 
a measurable subsidence of the swelling has promptly occurred. 
These changes, as might be expected, are usually transient, and in 
the course of a few hours, or, in exceptional cases, of a few days, 
with the re-accumulation of fluid it is usual for the preéxisting condi- 
tion to become reéstablished.® 


6 Falle von Symptomenkomplex ‘‘Tumor cerebri.”’ (Pseudotumor cerebri.) Deut. Zeit. f. 
Nervenheilk., 1904, vol. xxvii, p. 169; also Neurolog. Centralbl., 1905, vol. xxiv, p. 1077. Cf. 
also H. H. Hoppe: Brain Tumor Symptom Complex with Termination in Recovery. Jour. 
of Nerv. and Ment. Dis., February, 1907. 

7 Purves Stewart: Significance of the Cerebrospinal Fluid. Edinburgh Med. Jour., May, 
1906, p. 439. Also A. E. Russell: The Pathology of Uremia. West London Med. Jour., 
January, 1907; Scherb: Revue Neurologique, vol. x, No. 1, p. 19, Willson: Jour. of the Amer. 
Med. Assoc., 1904, etc. 

8 When the. swelling of the disk and retina is due to edema alone, in the absence of the 
infiltration which occurs in consequence of stasis of long standing, the subsidence of the 
swelling may be very rapid. In experimentally induced choked disk, brought about by 
allowing fluid to enter the subdural space under tension, the swelling may appear after a few 
minutes of compression, and will as rapidly subside when the pressure has been withdrawn, 


502 CUSHING, BORDLEY: CHRONIC NEPHRITIS WITH UREMIA 


Similar observations, in accord with those of others, have been 
made by us on a few cases of eclampsia in Dr. Williams’ service. 
In one of these patients in whom the symptoms had been acutely 
acquired, a prompt subsidence of the choked disk (“neuro-retinitis’”’) 
occurred after the puncture, with early disappearance of all of the 
so-called albuminuric changes, except the hemorrhages, which 
slowly absorbed. In this connection Slemmons’ studies’ on “ eclamp- 
sia without convulsions” are interesting, and go to show that 
symptoms of cerebral pressure of a degree not sufficient to cause 
convulsions may coincide with albuminuria in pregnancy, and may 
even be fatal, with a postmortem disclosure of the characteristic 
lesions of eclampsia. Slemmons concludes that the clinical observa- 
tions which he has made strongly indicate a high tension within the 
cranium. Unfortunately in his cases no ophthalmoscopic examina- 
tions were made. 

With these observations in mind, and in the light of our favorable 
experience with decompression for the cerebral cedema following 
fractures of the cranial base, we were led to suggest decompression 
in the patient whose case has been recorded, on the assumption 
that the uremic symptoms were attributable to cerebral cedema, and 
the changes in the eye-grounds, at least in part, to the cerebrospinal 
fluid stasis in the optic sheath produced by this same intracranial 
disturbance. ‘The outlook for the patient, as less radical measures 
had failed, was most forlorn, and the attempt had its justification 
in the subsequent marked improvement which enabled her to leave 
the hospital in a few weeks, at least subjectively well. 

So far as we are aware this is the first case of a deliberate surgical 
intervention in a case of uremia on the view of its being a pressure 
phenomenon. It, however, is not the first recorded case of opera- 
tion. In his Clinical Studies, Byrom Bramwell” relates the history 
of a patient who, some years ago (1893), was admitted to the Edin- 
burgh Royal Infirmary, suffering from headache, vomiting, optic 
neuritis, giddiness, and convulsions—symptoms which had arisen 
during the course of a recent pregnancy. A differential diagnosis 
lay between cerebral tumor, cerebral abscess, and uremia, and 
inasmuch as the symptoms presented certain unilateral features and 
an examination disclosed a discharging otitis media, the preferential 
diagnosis was cerebral abscess. An operation by Mr. Cotterill, 
exposing the left temperosphenoidal lobe, showed an increase of 
pressure, but failed to disclose an abscess. One of three exploratory 
punctures was followed by the evacuation of an abundance of 
cerebrospinal fluid, evidently from the ventricle. “'The patient 
made an uninterrupted recovery, the headache and vomiting speedily 
subsided, there was no return of the epileptiform attacks, the optic 


*® Eclampsia Without Convulsions, Johns Hopkins Hospital Bulletin, 1907, xviii, p. 448~ 
1° Clinical Lecture on Uremia and its Treatment. Clinical Studies, 1906, N. S., v, p. 1. 
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neuritis immediately declined, and in the course of a few days 
entirely disappeared.” Bramwell goes on to say that this case and 
its remarkable improvement suggests the advisability of trephining 
for the relief of increased intracranial pressure in such cases of uremia 
as have failed to be relieved by the ordinary remedies. 

Experiences of this kind naturally serve to support Traube’s 
hypothesis that the symptoms of uremia are produced by cerebral 
cedema, although Traube’s explanation of the process—namely, 
that increased arterial pressure due to hydremic plethora and hyper- 
trophy of the left ventricle, is the cause of the cedema, this, in turn, 
leading to vascular anemia through pressure—will perhaps not be 
accepted by all." Gowers,” for example, pointed out that, although 
the cardiac hypertrophy and the retinal lesion commonly correspond 
in the time of their appearance, the latter is, nevertheless, occasion- 
ally found in the absence of the former. 

The difficulty at times of distinguishing between cases of brain 
tumor or abscess and cases of nephritis with cerebral symptoms 
must have been experienced by many. A number of illustrations 
of this have come under our observation—of patients who have 
been admitted to the surgical wards with a diagnosis of neoplasm, 
extensive renal disease having subsequently been found; and, on the 
other hand, of patients who have died after a prolonged treatment 
for nephritis, in whom autopsy has disclosed an intracranial growth. 
It may be added furthermore that we have frequently seen in tumor 
cases an ophthalmoscopic picture the counterpart of what is supposed 
to characterize the retinal changes of nephritis, and, vice versa, the 
typical picture of the choked disk of tumor in cases of nephritis. 

It must be granted that the symptoms characterizing uremia, 
and what interests us even more, the alterations of the eye-grounds in 
nephritis, can be attributed in part, if not wholly, to the mechanical 
effects of increased intracranial pressure resulting from cerebral 
cedema. It is a quibble to refer the cedema back to some toxic 
agency. In a sense, of course, all cedemas are remotely due to toxic 
disturbances; for example, the swelling of an extremity (Stauungs- 
hyperimie) which results from the application of a tourniquet is 
really toxic, although the cedema has been primanly brought about 
by a mechanical agency. ‘The discomfort of the swollen foot in the 
tight boot would be lessened under these circumstances by slicing 
the leather, just as are the discomforts of the tense brain by opening 
the dura. In regard to uremia, therefore, to be conservative, we 
may at least say that the symptoms are elicited by oedema resulting 
from some toxic agency, and are not, as is commonly supposed, due 
to the direct effect on the cerebral tissues of the toxic agent alone. 

We believe, from our clinical and experimental studies of choked 
disk, that the oedema of the retina itself is due in large part, even in 


11 Senator’s discussion in Nothnagel’s System, ‘‘Diseases of the Kidneys,” American 
edition, 1905, p. 102. 
12 Medical Ophthalmoscopy, 1890, 3d ed., p,, 213, 
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these cases of nephritis; to a backing of cerebrospinal fluid under 
increased tension into the investing meningeal sheath of the optic 
nerve. In this patient’s case the rapid and pronounced subsidence 
of the swelling, in spite of its long duration, of its unusually high 
grade, and of the accompanying round-cell infiltration and organ- 
ization which we were able to demonstrate histologically, would 
seem to add further confirmation to this view. 

Although the chief reason for presenting this individual history 
was the opportunity of discussing the matter already alluded to, 
there are some other points which may deserve mention—among 
them, the terminal event in this unfortunate girl’s life. As cited by 
Byrom Bramwell, it is Rose Bradford’s view that urentia occurs 
more frequently in the young and as a symptom of the “small 
white” rather than of the “small red granular” kidney. In his 
Goulstonian lectures" he says: “In the great majority of cases of 
acute uremia in which coma is developed the insensibility is pre- 
ceded by a convulsive seizure or series of epileptiform attacks. 
But cases are occasionally met with in which sudden coma due 
to uremia occurs without any preceding convulsion. ‘These cases 
are very rare and are apt to give rise to great difficulty in diagnosis, 
for suddenly or rapidly developed coma occurring in the course of 
disease of the kidney . . . is highly suggestive of cerebral 
hemorrhage—much more suggestive of cerebral hemorrhage than 
of uremia.” Comment has already been made, in the relation of 
the patient’s history, upon the failure clinically to recognize the 
fact that she had suffered from an apoplectic stroke, the difficulties 
of this perhaps having been enhanced by the comparatively slow 
march of her symptoms owing to the cerebral protrusion which was 
made possible by the former decompression operation—a protrusion 
which obviated the acute pressure symptoms which under other 
circumstances would, in all probability, have been more promptly 
fatal. 

Conclusion. In view of the marked improvement after cerebral 
decompression, this case adds further evidence in support of ‘Traube’s 
hypothesis (favored by Bramwell, Russell, and others) that the cere- 
bral symptoms present in the so-called state of uremia are largely 
due to pressure from oedema of the cerebral tissue. 

It goes to show, furthermore, that the condition of so-called al- 
buminuric neuroretinitis is, in large part at least, a local cedema 
of mechanical origin. 

The case suggests the propriety of permanent decompression in 
selected instances of renal disease when medical measures or lumbar 
puncture have failed to relieve existing cerebral (uremic) symp- 
toms, or when blindness is threatened owing to rapidly advancing 
degenerative changes of the neuroretinal tissues. 


13 Rose Bradford: Observations on the Pathology of the Kidneys. The Lancet, April 
2, 1898, p. 916, 
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PHYSICAL THERAPEUTICS.’ 


By R. Tarr McKenzir, M.D., 


PROFESSOR OF PHYSICAL EDUCATION IN THE UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA, 


EXERCISE as a therapeutic agent must include all means by which 
the body may be acted upon by movements, active or passive, per- 
formed by means of the patient himself, the hand of an operator, or 
a machine devised for that purpose. 

ActivE. By making the definition comprehensive, we bring in all 
the more active forms of exercise, such as games, in which the modern 
man strives to preserve and cultivate these old coérdinations of throw- 
ing, catching, striking, climbing, leaping, and running, that instinct 
has told him are necessary for self-preservation and complete sym- 
metrical development. ‘The popularity of such games as golf is an 
example ofthe way in which the cry of the muscular system for 
exercise is answered by the sedentary office worker. It is, however, 
the accurate and direct therapeutic application of exercise in its many 
forms that must be considered in this discussion. 

(a) Effort. Active exercise may be divided into “exercises of 
effort” and exercises of ‘“‘endurance.” In exercises of effort, mus- 
cular contraction is violent and the attention concentrated on one 
or two contractions only. ‘The breath is usually held and the blood 
pressure rises enormously and suddenly, going down again rapidly 
to normal, more quickly than the pulse rate. Weight lifting, throw- 
ing, jumping, and vaulting are examples. ‘The danger in these 
exercises lies in muscular overstrain, hernia, or in the rupture of 
sclerosed arteries, or overdilatation of a defective heart. 

(b) Endurance. In exercises of “‘endurance” easy movements 
are repeated until the onset of fatigue. In such exercises the blood 
pressure rises more slowly and remains high, even after the pulse 
rate has gone down. Walking is perhaps the best example. In a 
toxic dose we get fatigue “fever,” the temperature going up to 102°, 
and restlessness, insomnia, albuminuria, seminal emissions, and 
general muscular stiffness and soreness, lasting several days. 

Many exercises combine both, like boat-racing or middle distance 
running, in which there are a series of maximum efforts lasting up 
to twenty minutes with no intervals of rest. ‘The tax is here on the 
circulatory apparatus, and in such men we would look for heart 
dilatations and hypertrophy. The most careful investigation shows, 
however, that the healthy heart is not so effected, permanently, at 
least, and that the remote after-effects are practically negligible. 
The history of ’Varsity crew men, as shown by the investigations of 


1 Read at a meeting of the Association of American Physicians, Washington, D.C., 
May 12 and 13, 1908. 
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Morgan, in England, and Meylan, in America, shows an expectation 
of life of two to four years above the selected lives of the actuarial 
tables of life insurance companies. Roughly speaking, exercises of 
“effort” are more suitable in youth, while exercises of “endurance” 
are better borne by those of more mature years. 

(c) Duplicate Movements. In duplicate movements the direction 
of the movement is controlled, and the amount of resistance applied 
by the hand of the operator is estimated and prescribed. In thera- 
peutic language, the dose is measured. In the Zander method of 
mechanotherapy the hand is replaced by the weighted lever of a 
machine, acting so that the heaviest pull comes on the muscle when 
in its best position for action. ‘The advantages of such movements 
are: (1) The accuracy of the movement; (2) the power of isolating 
the groups of muscles involved; and (3) their capacity for stretching 
contracted parts. 

PassivE. In passive movements the patient’s will-power is not 
exerted, and the circulation in the muscle itself is improved mechani- 
cally, much as respiration is re-awakened in the drowned man by 
the expansion and contraction of the chest walls. 

Massage. Passive exercise is given in the form of massage in its 
various manipulations of stroking, kneading, pinching, striking, or 
shaking, or by machines like the “tower,” the ‘“‘camel,” and the 
“horse” of Zander, or by the innumerable vibrating machines 
that are the rank growth from the seed planted by him thirty 
years ago. 

There is such wide divergence of effect from different forms of 
exercise that the nature and amount of movement to be applied in a 
particular case may be attended with considerable difficulty and 
risk, accuracy being the most important factor in outlining a course 
of treatment. Even in the universal exercise of walking, the change 
of pace from three to four miles an hour changes a listless amble into 
a vigorous exercise, and mountain climbing is, after all, just walking 
up a slope, while the fatigue of walking over broken ground or along 
a rail, where the attention must be kept on the track, involves close 
mental concentration, in what would be an entirely automatic 
exercise on a level road. 

Posture. ‘The most obvious application of exercise is to the many 
faults of posture that result in deformity to the yielding structures 
of the spine and arch of the foot. ‘The exaggeration of the normal 
anteroposterior physiolgical spinal curves to the pathological con- 
dition, known as “stooped shoulders” or “round back,” or to the 
various lateral deviations, with rotation of the vertebre, grouped 
under the name of scoliosis, are examples; over 90 per cent. of 
such cases are due to some form of muscle fatigue. 

To offset the freedom due to the upright position, we must con- 
sider the disadvantages of support by one pair of limbs, the other 
acting as weights to be carried, a disadvantage that is intensified 
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during the growing period by long hours of comparative stillness, 
in which these forces can act unimpeded. ‘The success of the treat- 
ment in these cases must rest on exercises applied, first, to reéducate 
the patient in the correct position of standing, sitting, and lying; 
and in more severe cases, to stretch contracted ligaments shortened 
by habitual malposition. Any mechanical support must be looked 
upon only as a means to retain the improvement gained by these 
active means. 

The isolation of muscular action is particularly important in a 
delicate patient with but small constitutional reserve, who would soon 
suffer general exhaustion from loosely prescribed inaccurate move- 
ments involving many and large groups of muscles that do not 
directly bear on the condition to be treated. 

Flat Foot. In flat foot the reéducation of the muscles that act 
with the ligaments in supporting the plantar arch is a most valuable 
auxiliary to the usual treatment by support, and in some cases may 
in itself be sufficient to produce a cure. 

The Heart. An entirely different application of exercise is that 
to diseases of the heart and circulation, and we owe to Oertel, of 
Munich, the first demonstration of its possibilities in this direction. 
Himself an invalid at thirty, with a fatty dilated heart and cedematous 
legs, he had to give up practice completely. He improved his own 
condition by a system of graduated walks of increasing length and 
up increasingly steep slopes, accompanied by limitation of fluids and 
a restricted diet, until his oedema, palpitation, and other symptoms 
of distress had completely disappeared by this muscular training 
and drying-out process, and he was able to resume his practice, 
which he carried on actively for over twenty years. He established 
his cure at Reichenhall, where the mountainous paths about the 
village were lined by rest benches and marked by colored bands 
attached to the trees distinguishing the slope and distance. By these 
means the amount and severity of the exercise could be prescribed 
with accuracy to his patients. 

This method has been largely superseded, or rather preceded, by 
the more gentle and more widely applicable treatment introduced by 
the Schott brothers, Theodore and Auguste, and practised widely 
both in Europe and America. Exercise is here used in combination 
with carbonated brine baths. The technique of the baths I need 
not enter into here, but the exercises are simple and efficient in reduc- 
ing the rate and increasing the volume of the pulse, and in materially 
reducing the area of heart dulness. They consist of a series of nine- 
teen duplicate movements of the simplest character, each done 
slowly and once only, with long rests between. ‘They begin with five 
for the arms, three for the trunk, four for the arms, four for the legs, 
one for both arms, and two for the hand and foot, the whole treat- 
ment lasting about twenty minutes. They may be given even when 
compensation is not established, and some of them may be given to a 
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bedridden patient. ‘The effect is a slowing and strengthening of the 
pulse and a reduction of the dilatation, lasting for several hours and 
accompanied by great relief of the most distressing symptoms of 
dyspnoea and palpitation. 

The conditions that lend themselves especially to this treatment are 
dilatation from fatty deposits about or in the substance of the heart 
muscle, and valvular insufficiency. ‘The contra-indications are 
arteriosclerosis and profound anemia. 

Obesity. Obesity is a condition that can be controlled often by 
exercise alone, whether the heart muscle is normal or not, but care 
must always be exercised in the selection of cases. The best results 
are obtained in patients up to thirty-five or forty, who are anxious 
to reduce their weight, whose hearts are sound, and whose deposits 
of fat are localized in the pericardium, omentum, and mesentery. 
In those of advancing age, and when the obesity is extreme and the 
vital energies are beginning to fail, a reduction course would accel- 
erate decay and lead to rapid loss of strength and functional power, 
with the continual risk of heart strain, arthritis, and renal disease. 
A course of treatment should include regulation of diet, limitation 
of fluids, and the application of daily exercise of increasing severity 
for a period of about five weeks, followed by a period of one week’s 
rest to watch the daily variation of weight. If necessary, the course 
should be repeated from time to time. The exercises should begin 
with trunk flexions, extensions, and rotations taken recumbent at 
first, followed by thigh flexions, extensions, adductions, and abduc- 
tions, introducing, as they do, the action of large muscle masses. 
As the muscular tone improves, walking and hill climbing can be 
begun cautiously, as in the Oertel cure, and increased according to 
the strength and willingness of the patient. When this course is 
combined with the limitation of fluids, starches, and sugars, and the 
exhibition of thyroid extract, the results are sure and the reduction 
can usually be maintained with but little effort. 

Constipation. Constipation is so frequently the direct result of 
sedentary habits that exercise at once suggests itself as a valuable 
means of controlling this disorder, and it is applied successfully in 
many forms. Horseback riding or the saddle-backed machine of 
Zander, known as the camel and the horse, are means of agitating 
the abdominal contents and stimulating the peristalsis. All move- 
ments of flexion and rotation of the trunk on the pelvis produce a 
massage of the abdominal contents, and the contraction of the 
abdominal muscles acts on the contained viscera, stimulating the 
portal circulation and causing contraction of the intestinal walls, 
while by the deep kneading of massage the course of the colon may 
be followed and the contents mechanically pushed forward. A less 
efficient substitute for the trained human hand is found in the Zander 
machine, in which balls rotate on an arm and follow the general course 
of the colon in a circular direction. A treatment of twenty minutes, 
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beginning with free stretching movements, going on to trunk flexions, 
and ending with slow deep massage, following the course of the colon, 
is the most effective way in which exercise may be applied to this con- 
dition and improvement should appear from the first. 

Hernia. In many cases, the general relaxation of the abdomen 
shows itself in dilated abdominal rings and the presence of, or tend- 
ency to, inguinal hernia. A hernia that is supported almost always 
shows an inclination to recovery, and this can be greatly hastened 
by the development of the abdominal muscles, which strengthen 
and keep both abdominal rings intact. ‘The development of the 
internal oblique in its lower fibers, strengthening the internal ring, 
for which it forms a lid, and of the external oblique, whose pillars 
narrow the external ring, would be indicated. When complete 
hernia is actually present the greatest care must be exercised to pro- 
tect the abdominal rings while the exercises are being performed and 
in the intervals. This may be done by training the patient to use 
the second finger like the pad of a truss.during a treatment. 

Nervous System. ‘The therapeutic effect of massage, mechanical 
vibration, and exercise on diseases of the nervous system is obtained 
through their power to control pain, to improve local nutrition, to 
prevent or stretch contractures, and to educate and train coérdi- 
nations that are either undeveloped or have been partly lost. ; 

Neuralgia. In neuralgia massage is frequently of the greatest 
service in improving the circulation and elevating the temperature 
of the part, while the relief afforded by friction and kneading of the 
whole scalp in headaches is well known. 

Neurasthenia. In the Weir Mitchell cure for neurasthenia exer- 
cise plays an important role during convalescence, beginning with 
massage to make the assimilation of food more complete, and end- 
ing with more and more active exercise, according to the patient’s 
condition. 

Paralysis. In preserving the nutrition of the muscles in infan- 
tile paralysis, massage is of the greatest value. It is, with heat, our 
main resource, and in the reéstablishment of control and the reédu- 
cation of the damaged nerve centres its value is incontestable. The 
voluntary action of the affected muscles may be fostered by exercises 
in which the will-power of the patient is employed and concen- 
tration of the attention is trained. 

Stammering. It is through the motor tracts that disorders of coér- 
dination are to be reached. The treatment of stammering by the 
reéducation of the breathing mechanism and that of phonation, 
as practised by Hudson Makuen, is a case in point. The two coérdi- 
nations are taken separately and then combined in such a way as to 
get the complete and codrdinate sound, a combination that is not 
lost when once established on this firm physiological basis. 

“tg Tabes Dorsalis. The symptom of ataxia in tabes dorsalis has 
been successfully treated for many years in Germany, Sweden, and 
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America, but the most complete and exhaustive description of it is 
that by Frinkel, of Heiden, in his book on the subject. In these 
patients the relaxation of the ligaments is accompanied by over- 
extension of the joints, flabbiness of the muscles, but no apparent 
loss of muscular power. The symptom against which‘ the exercise 
treatment is directed is the motor disturbance which has its origin 
not in the dimunitién of the motor function of the muscles, but in a 
loss of sensibility. Improvement is brought about through the 
capacity of the nervous matter to be exercised so long as the motor 
apparatus itself is intact. 

It is a re-acquisition of ordinary movements lost in consequence 
of partial or total loss of sensibility, a principle identical with the 
acquisition by a healthy person of a more complicated coérdination, 
such as juggling or balancing. Patients who are equipped from the 
start with what may be called the muscular sense or intelligence will, 
in consequence, make more rapid progress than those who have 
never had this equipment. Personal courage is an important factor, 
persistence, and the determination to succeed. At the beginning 
the simplest codrdination must be re-taught, the rising from a chair, 
sitting down, walking, mounting and descending a stairway, etc. 

Exercises are taken lying down, sitting, standing, walking forward, 
backward, and zigzag. Continuous movements, like following a 
line with the hand or foot, the accurate pointing to a peg or hole by 
foot or hand, are taught by various ingenious devices that teach the 
patient to keep the arm or leg raised in a certain position, and from 
that position to make excursions in which two or more joints are 
involved in movements whose course varies at every movement. 

The precautions to be observed depend on the loss of sensibility, 
which means that the sense of fatigue is not felt, and exhaustion even 
after a slight amount of work becomes extreme, as shown by the 
rapid increase of pulse rate without the characteristic feeling of 
tiredness. ‘The necessity of concentrating the attention, the mus- 
cular exertion, the fear of accidents, the annoyance of failure, all 
produce rapid fatigue, so that a treatment must last not over three 
or four minutes, with pauses between movements, to allow of com- 
plete recovery. The improvement in the ataxia is unfailing, and 
although the ideal result, a restoration of the normal accuracy, 
character, and velocity of the movements, is not often attained, the 
restoration of the powers of locomotion and coérdination are usually 
sufficient to enable the patient to resume his business or profession, 
while the scientific interest centres in the phenomenon of the im- 
provement of a symptom, which is the result of an organic lesion. 

It will be seen, then, that exercise in its application to pathological 
conditions of posture, of nutrition, of the circulation, and of the 
nervous system must depend for its success upon careful selection 
and accuracy of the kind of dose employed, and on persistence in 

following out a course of treatment. It is the neglect of these con- 
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siderations that is responsible for most of the failures in its applica- 
tion. 

So often exercise occupies the borderland between education and 
therapeutics that it is not surprising if the lay educationalist is some- 
times tempted on to the unknown land of the pathologist, to the 
discomfiture of his theories, and the physician too often fails to 
appreciate the range and effectiveness of this most powerful and 
versatile system of therapeutics which is always his to command. 


THE PRESENT STATUS OF SERUM AND VACCINE THERAPY.’ 


By Marx Wyman Ricuarpson, M.D., 
OF BOSTON. 


In the early nineties the study of the poisons of diphtheria and 
tetanus, and the successful production, through animal inoculation, 
of specific antidotes for those poisons, led not unnaturally to the hope, 
if not to the actual expectation, that a great principle had been 
discovered which should apply equally well to all bacterial disease. 
More than a decade has passed, however, and, speaking broadly, 
the great mass of bacterial disease remains outside the antitoxin 
category, and speculation has had to seek other theories to explain 
the immunity acquired after infection with organisms, such as typhoid 
and allied bacilli, the cholera spirillum and the various cocci. 

Experiment soon showed that, in the fight against this class of 
organisms, nature directed her efforts, for the most part, against 
the bacteria themselves, and not, to any marked extent, against 
their toxins. An immense and valuable literature grew up covering 
the bactericidal and bacteriolytic sera (Pfeiffer). Strenuously 
opposed to this—the “humoral” school of the Germans—was the 
phagocytic school of the French, led by Metchnikoff. Each party 
claimed exclusive possession of the truth, but, as is commonly the 
case, time has shown that both have their proper spheres of influence, 
and, more recently, extracellular bacteriolysis has had to yield 
important ground to the specific opsonin and phagocytosis. Bac- 
terial destruction, however whether it be by bacteriolysis or phago- 
cytosis, is not without its disadvantages; it may be, in fact, a sort of 
double-edged sword, for disintegration of the invading organisms 
sets free their poisonous contents, and disastrous intoxication may 
be the result. 

Until very recently there has been a sharp distinction drawn be- 
tween these intracellular or endotoxins, seen in typhoid fever, cholera, 


1 Read at a meeting of the Association of American Physicians, Washington, D, C., May 
12 and 13, 1908. 
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dysentery, etc., and the extracellular toxins of diphtheria and 
tetanus. ‘The bacilli of diphtheria and tetanus produced as a result 
of growth in a fluid medium a soluble toxin, which, when inoculated 
into a proper animal, caused the formation of a specific antitoxin; 
and this antitoxin united with and rendered inert definite amounts 
of toxin. ‘The organisms of the second group, however, produced 
practically no toxin in fluid media. If disintegrated in any way, 
as by trituration when dry or frozen (liquid air), or by autolysis, 
they gave up their endotoxin. ‘To this endotoxin, in animal experi- 
ments, could be produced a certain amount of toleration, but 
antitoxin production in any proper sense (obedience to the law of 
multiples) was not observed. 

Here again, however, clear-cut, diametrically opposed ideas have 
had to yield, and we now have good evidence that organisms, such 
as typhoid, dysentery, or plague, can produce soluble poisons, and 
that antitoxins of a moderate strength can be obtained. 

In this connection it is interesting to note, too, that other possible 
means for rendering bacterial poisons innocuous are being suggested. 
Flexner, for instance, has pointed out the possibility that, in the 
process of opsonification and phagocytosis, the bacterial endo- 
toxins might be broken up into less harmful compounds, and a 
condition of detoxication thereby brought about. Emmerich and 
Loewe, too, claim for their pyocyaneus enzymes the power, not 
only to kill diphtheria bacilli, but to neutralize their toxins. 

Although the chief studies in immunity have had to do with 
bacteria and the infections produced by them, this field of research 
has been broadened very markedly in recent years, so that a great 
variety of animal and vegetable cells and poisons, with their corre- 
sponding antibodies, have been the subject of extensive investiga- 
tion. ‘Thus, we have hay fever antisera specific for certain vegetable 
pollens, antitoxins for snake venoms, and antisera for nearly every 
variety of animal cell, most important of which are the antitoxic 
and cytotoxic sera for hyperthyroidism. 

Most of these antisera have been produced by inoculation of 
specific substances into the lower animals. The blood serum of 
these animals, when transferred to other animals and to man, have 
given varying degrees of passive immunity. 

More recently the attempt has been made to do away with the 
animal inoculation, and by the direct incorporation of morbific 
material to protect actively the human individual against special 
disease, or if already sick to hasten his cure. ‘This method of treat- 
ment with specific vaccines is one of very wide application and of 
great promise. Finally, the observed natural antagonism of one 
disease process for another has led empirically to the artificial in- 
duction of the one for the cure of the other. This antagonism is 
made use of in the treatment of sarcoma and leukemia by the toxins 
of streptococcus and bacillus prodigiosus (Coley). In the same 
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category would be placed the treatment of diphtheria by the filtrates 
of pyocyaneus cultures—pyocyanase (Emmerich and Loewe). 

Norma Serum. Before taking up the question of specific 
immune sera in therapeutics, it will be well perhaps to consider 
briefly the uses to which simple normal blood serum has been put. 
Most important in studies upon bacteriolysis and hemolysis, as 
furnishing the digestive ferment or complement essential for the 
completion of those processes, fresh normal serum has not ful- 
filled the hopes once entertained for it as a therapeutic agent in 
bacterial disease, either alone or combined with specific antisera. 

The most important use of fresh normal serum is seen, perhaps, 
in the prevention and cure of hemorrhage. ‘This subject has been 
studied especially by Weil,? who finds that fresh blood serum is 
markedly efficacious in the prevention and cure of hemorrhagic 
dyscrasias associated with defective coagulation power. Much 
benefit has been seen in hemophilia, be it of the spontaneous or 
inherited type, in acute primary or secondary purpura with hema- 
turia or hemarthrosis, or in severe anemias with a tendency to 
hemorrhage. 

As a prophylactic measure when unavoidable operations are to 
be performed upon hemophiliacs, or when, as in jaundice, uncon- 
trollable hemorrhage may be expected, the exhibition of fresh serum 
is of great service. It is given either intravenously or subcutaneously 
in doses of 15 to 30 c.c., and takes effect in twelve to twenty-four 
hours. Improved conditions persist one to three months. Human 
serum is most effective, but horse and rabbit sera are good. In 
default of other sera fresh diphtheria antitoxin can be used. Aside 
from its general use, local applications of serum to bleeding points 
or surfaces are said to exert marked styptic power. 

Because, in animal experiment, injection of sterilized horse serum 
into the peritoneal cavity caused a marked determination of leuko- 
cytes toward the point of injection, with resulting increased resist- 
ance to infection with Bacillus coli and Staphylococcus pyogenes, 
Petit® has used this serum as a local application in more than 100 
cases of human infection. Non-septic abdomens have been washed 
out with the serum to make them more resistant to possible infection, 
and already septic abdomens, septic uteri, and septic open wounds 
have been packed with gauze saturated with the serum with excellent 
results as to healing and cicatrization. 

Actinomycosis. Wynn‘ has treated a case of actinomycosis of 
the lung with a specific autogenous vaccine. A forty-eight-hour agar 
culture was heated to 60° C. for one hour. It was then ground up 
in an agate mortar and suspended in normal salt solution with 10 
per cent. of glycerin; 1 c.c. of this suspension was equal to 1 mg. 
of “actinomycotin.” Beginning with a dose of z;/55 mg., six inocu- 
2 International Clinics, Seventeenth Series, vol. iv. 


3 New York Med. Jour., June 22, 1907. 4 Brit. Med. Jour., March 7, 1908. 
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lations were made in eleven weeks. General and local improvement 
was rapid, and patient was well one year after last inoculation. 

ANTHRAX. Legge® collected 65 cases of anthrax with 2 deaths 
under treatment with a specific antiserum prepared according to 
Sclavo. ‘The serum is produced by inoculation of asses first with 
bacterial vaccines, then with living cultures of increasing virulence. 
The serum is thought to be not especially antitoxic or bactericidal, 
but to act by stimulation of phagocytosis. ‘The dose is 40 c.c. and is 
given subcutaneously. Marked improvement is seen in the patient’s 
condition by the third day. 

Cancer. Paine and Morgan® subjected Doyen’s anticancer 
serum to critical tests, and found it entirely lacking in power, 
clinically and experimentally. Micrococcus neoformans, the cause 
of cancer, according to Doyen, and by the inoculation of which the 
anticancer serum was produced, was found by Paine and Morgan 
only rarely in malignant tumors, and then most presumably through 
some contamination. In animal experiment this organism pro- 
duced no tumor formation; moreover, Doyen’s own experimental 
tumors represented only inflammatory tissue. 

CEREBROSPINAL MENINGITIS. In no disease has serum treatment 
made more advance in recent years than in cerebrospinal meningitis. 
Most important in this advance has been the work of Flexner’ and 
his associates. Briefly, the serum is produced in horses by sub- 
cutaneous inoculation of dead cultures, living cultures, and auto- 
lysates of dead cultures. Many different strains of the meningo- 
coccus are used. After a year of immunization the serum of such 
a horse has been used intradurally after lumbar puncture in 130 
cases, with 35 deaths, a mortality of 27 per cent. The dose is 
20 to 30 c.c., and may be repeated daily for four to five days if 
necessary. When cases are treated within the first twenty-four 
hours the results are most brilliant.* The serum seems to act by 
stimulating phagocytosis, which destroys cocci and renders harmless 
their endotoxins. 

Quite similar results have been seen in Germany. For instance, 
Levy,’ using a serum prepared by Wassermann, had a death rate 
of only 11.76 per cent. in 17 cases in which the serum was given 
intradurally. In 14 untreated cases the mortality was 78 per cent. 
Very interesting is a case of cerebrospinal meningitis described by 
Peabody.” The infecting organism was, in this case, the strepto- 
coccus. Six intradural inoculations of streptococcus serum in 
doses of 10 c.c. each were given in eight days. After the second 
inoculation the spinal fluid became sterile and remained so. Clin- 
ically, the patient improved rapidly and recovered. 


5 Brit. Med. Jour., 1905, vol. i. 6 Med. Chir. Trans., London, 1906, 707. 
7 Flexner and Jobling. Jour. Exper. Med., 1908, No. 1. 

* Dunn. Boston Med. and Surg. Jour., March 19, 1908. 

® Deut. med. Woch., January 23, 1908. 10 Med. Record, March 14, 1908. 
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This success with a streptococcic meningitis suggests immediately, 
of course, the treatment of other bacterial invasions of the menin- 
ges (pneumococcus or typhoid bacillus) with corresponding anti- 
sera. It is more than probable that such sera, although of doubtful 
value when given subcutaneously, might show valuable properties 
if applied in concentrated form at the very seat of infection. 

Bacterial vaccines have been used in cerebrospinal meningitis 
with success by McKenzie“ and by Rundle and Mottram,” but in 
the presence of such encouraging serumtherapy their use does not 
seem likely to be extensive. Unique is the experience of Radman,”* 
who inoculated two patients subcutaneously with 8 c.c. of their 
own cerebrospinal exudate. No harm was done, and Radman 
thinks this form of specific therapy has a hopeful future. 

CHoLeRA. Haffkine states that the incidence of the disease 
among the inoculated is one-tenth that of the uninoculated. The 
effect of the inoculation lasts fourteen months. If the disease is 
once contracted, however, the course and mortality is the same 
in the inoculated and the uninoculated. Effective antisera have 
not been developed. 

InFEcTION DuE To THE CoLon Colon infections, 
especially those of the urinary tract, seem particularly favorable 
for vaccine treatment. Subjective improvement is oftentimes very 
striking. Pain and frequency of micturition are relieved quickly, 
and there is much general improvement. ‘The character of the urine, 
however, changes but slowly, and complete elimination of bacteria 
from the urine is rare. Colon vaccines were used by Wright and 
Reid ,with success in two gall-bladder fistule after operation for 
gallstones. Vaccines have been used also with possible advantage 
after appendix operations. 

DieaTHEriA. Little new can be said on the subject of diphtheria 
antitoxin. It continues to be first and foremost of the anti-sera. 
The unbelievers become fewer every year. To the unconvinced, 
however, I would advise the study of a chart shown by Park in his 
Harvey lecture of 1905-1906. The mortality rate per 100,000 
from diphtheria and croup in nineteen large cities of Europe, Eng- 
land, and the United States from 1878, to 1905, is here tabulated by 
years. ‘The simultaneous reduction in the death rate from diph- 
theria and croup in all these widely separated cities since the intro- 
duction of antitoxin is most striking and gratifying (see chart). 

The prophylactic benefits of antitoxin are well exemplified in 
a report of Terribile,* who made 2500 preventive inoculations in a 
recent epidemic. Of these, only 17 took the disease and none died. 
Comby” urges very strongly the use of frequent and large doses of 


11 Brit. Med. Jour., June 15, 1907. 12 Lancet, July 27, 1907. 

18 Miinch. med. Woch., July 4, 1907. 

14 Bull. de I’Inst. Pasteur, September 15 and 30, 1906. 

15 Gas. degli Ospedali, Milan, xxviii. 16 Bull. med., Paris, 1907, 442, 
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antitoxin in case of diphtheritic paralysis, whether recent or old, 
light or severe, in child or adult. He repeats the injection every 
day for six days if necessary, and has cured all of 13 cases. Of these 
13, 7 had antitoxin during the original disease, 6 had not. The 
methods of Park and his co-workers for the refinement of diphtheria 
antitoxin have been confirmed and very generally adopted. 

For a number of years Emmerich and Loewe have claimed 
marked bactericidal and antitoxic properties for their filtrates of 
cultures of Bacillus pyccyaneus. Very recently Mihsam” has 


Deaths per 100,000 from croup and_ diphtheria, ip, nineteen large cities (1878-1905), 
(Park.) 


investigated the substance, and substantiates in part the claims 
made for it. Experimentally, it does inhibit markedly the growth 
of diphtheria bacilli and many other bacteria. It seems also to 
neutralize in some way diphtheria toxin. Clinically the “pyocyan- 
ase” does no harm, and seems to digest the membrane in quite a 
remarkable manner.;,. ‘The fever is much decreased, and the general 
condition of the patient much improved. It is not to be used alone, 
but together with antitoxin. 


17 Deut. med. Woch., February 6, 1908. 
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Bacittary Specific therapy has made a great 
deal of progress in this disease. Considerable confusion has arisen 
because of the varying types of bacillus found in different epidemics. 
The Shiga-Kruse variety has been found to be more virulent than 
the Flexner type and more efficient in the production of an anti- 
serum. A polyvalent serum produced by inoculation with both 
types of bacilli has been suggested, and would seem to have the best 
outlook. The serum is both bactericidal and antitoxic. Good results 
cannot be expected unless the patient is injected with serum corre- 
sponding to the serum infecting organism. Bacteriological diagnosis 
is, therefore, very important, unless a polyvalent serum be available. 

As to the efficacy of the serum, reports from Japan, Austria, 
France, Russia, and England agree in according it marked power. 
Shiga’ treated 298 cases, with a death rate of 9 to 12 percent. The 
length of the disease in those who recovered was twenty-five days; 
in those who died sixteen days. In 212 cases treated with drugs 
the mortality was 22 to 26 per cent. ‘Those who recovered were 
sick forty days; those who died eleven days. In Russia Rosenthal 
gave serum treatment to 157 cases, with only 8 deaths—5.1 per cent. 

Shiga inoculated 10,000 people in Japan with a mixture of dead 
bacilli and specific serum. ‘The incidence of the disease was not 
much affected, but the mortality was reduced from 20 to 30 per cent. 
to practically nothing. ‘Treatment of the original disease with 
specific vaccines has been tried in a few cases with success. 

ErysiPe.as. Schorer” treated 37 cases of erysipelas with 
streptococcic vaccines (4 strains). The disease was apparently 
shortened somewhat, but immigration or recurrence was not pre- 
vented. 

EXoPHTHALMIC GoiTRE. Bulkeley” reviewed all cases that 
had received specific treatment except those of Beebe and Rogers. 
This series numbered 86, of which 80 were benefited, 6 were not. 
In 16 cases the disease was probably cured. ‘The substances used 
were thyroidectin, Moebius’ serum, rodagen (dried milk powder 
of thyroidectomized animals), parathyroids of cows, milk of thyroid- 
ectomized goats, Murray’s serum (animals fed with thyroid extract). 

Beebe and Rogers” report 90 cases, of which 23 are regarded as 
cured, 52 improved, 11 not benefited, 4 died. Their serum, pro- 
duced by intraperitoneal inoculation of Belgian hares with nucleo- 
proteids and thyroglobulin from pathological and normal thyrcids, 
exerts an antitoxic effect and also an inhibitory action upon cells 
of the glands. 

Inasmuch as all writers agree that specific antithyroid therapy 
has been followed by beneficial results of greater or less degree, 


18 Osler. Modern Medicine. 19 Amer. Jour. Mep. Sct., 1907, cxxxiv, p. 728. 
2 Boston Med. and Surg. Jour., 1907, p. 626. 
21 Jour. Amer. Med. Assoc., September 1, 1906. 
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work along this line would seem to have a substantial basis, and 
much promise for the future. 

GonorrHe@a. The treatment of the common infections of the 
urethra and conjunctiva by specific gonorrhoeal sera and vaccines 
has not, thus far, met with much success. In certain secondary 
involvements, however, the outcome is more encouraging. Rogers 
and Torrey” report a series of 98 gonorrhceal joints treated with a 
polyvalent gonorrhceal serum; 80 per cent. of the cases were cured 
or much improved; 20 per cent. showed slight or no improvement. 
Not much can be hoped for in chronic cases with structural changes 
in the joints. Porter* had similar favorable results in 7 cases of 
gonorrheeal joints. He thinks the cases remarkably free from com- 
plicating disabilities. Moreover, the primary urethritis seemed to 
him to be favorably affected. Swinburne* was much impressed 
with the action of Rogers and Torrey’s serum in 11 cases of gonor- 
rheeal epididymitis. In 2 cases treatment was instituted very 
early (in 8 cases within twenty-four hours) and the course of the 
disease seemed to be remarkably modified and shortened. 

The use of specific vaccines in gonorrhceal joints has been followed 
in most instances by favorable reports. Cole and Meakins,” in 
an experience with 15 cases, thought distinct benefit was conferred 
by inoculation. At the Massachusetts General Hospital Dr. H. F. 
Hartwell has treated 31 cases (as yet unpublished) with encouraging 
results. In a personal communication Dr. Hartwell says: ‘“There 
were 31 gonorrhceal joints, 14 acute, 17 subacute and chronic. In 
11 cases the gonococcus was obtained from the urethra and grown in 
pure culture. In 3 cases cultures were made from the joint, with 1 
positive result. In 14 acute cases, the average time from beginning 
treatment until resuming work was six to seven weeks; the shortest 
three, the longest twenty and one-half weeks. In addition to vaccines, 
they had fixation while the acute symptoms lasted, and some had 
baking and massage. All but 3 obtained complete motion in the 
affected joints; 2 of these were infections of the right wrist and hand, 
and in both motion in the wrist is limited by adhesions. In 1, 
an infection of the metacarpophalangeal joint, stiffness persisted. 
These 3 cases were treated with stock vaccine. In the 17 subacute 
and chronic cases disability in the joints had existed for periods vary- 
ing from three weeks to two years. ‘The average duration of treat- 
ment was 5.9 weeks, the shortest one and one-half, longest twelve and 
one-half weeks. In some cases passive motion on Zander machines 
was'used. All were discharged with good functionating joints. One 
case, in addition to multiple subacute joints, had adhesions in both 
hips, the result of a previous infection. Treatment had no effect 


2 Jour. Amer. Med. Assoc., September 14, 1907. 
2 Jour. Royal Army Med. Corps, 1907, p. 513. % Jour. Amer. Med. Assoc., 1907, 319. 
% John Hopkins Hosp. Bull., June to July, 1907. 
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on adhesions. It seems doubtful if vaccines had any influence on 
shortening the acute symptoms, although the variation in the 
individual infection makes this difficult to determine. In chronic 
joints response to treatment was more obvious, and cases which 
had been obstinate for a long time seemed to clear up more rapidly 
under vaccine treatment. No appreciable effect was noted in lessen- 
ing the urethral discharge.” 

Somewhat exceptionally Butler and Long” had marked success 
in the treatment of vulvovaginitis in children with gonorrheeal 
vaccines. Most of the cases had been doing badly on routine treat- 
ment. ‘The results of vaccine treatment were much more sharp and 
definite. ‘The patients’ stay in the hospital was shortened. ‘Two 
cases which had not improved on a monovalent vaccine, improved 
rapidly when a polyvalent vaccine was substituted. 

Altogether, the outcome for specific treatment in gonorrhcea, 
in some of its phases at least, is distinctly hopeful. If vaccines 
will accomplish as much as sera, the question will, of course, be 
much simplified. 

Hay Fever. The report of Curtis” shows that there is anything 
but unanimity among specialists as to the therapeutic value of 
pollantin. Curtis says that “in response to 300 inquiries of special- 
ists, the great majority states that, without the removal of ridges, 
spurs, etc., the treatment has been unsatisfactory.” Knight,” 
on the other hand, who collected 219 cases from 81 physicians, 
found that 52 per cent. of the cases were effectively benefited; 
30 per cent. partially benefited; 18 per cent. not benefited. 

Leprosy. In an effort to influence favorably the course of leprosy 
a number of different substances have been made use of. Among 
these may be mentioned tuberculin, diphtheria antitoxin, anti- 
snake venom, and sera produced by inoculation into animals of 
ground-up leprous nodules. 

More recently Rost,” of the Indian Medical Service, has inoculated 
124 cases with the filtrates of a six-months-old culture of the leprosy 
bacillus upon a special medium. Fourteen cases have been cured. 
The others have shown marked improvement. 

Deycke™ has isolated from leprous nodules what he calls Strepto- 
thrix leproides. Extraction of this with ether gives a neutral fat 
which he calls “nastin.” Combined with benzoyl chloride, nastin 
becomes much more powerful, and injected into patients causes a 
reaction quite similar to the tuberculin reaction. After inoculations 
the lepra bacilli in the nodules show marked degeneration and bac- 
teriolysis. Results upon 40 patients give Deycke much encourage- 
ment. 


% Jour. Amer. Med. Assoc., March 7, 1908. 
2 Ibid., July 13, 1907. 28 Med. Record, March 10, 1906. 
29 Ref. to by Dyer, Osler’s Modern Medicine. ® Brit. Med. Jour., April 4, 1908. 
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LEUKEMIA. Samson™ reports a case of a child with lymphatic 
leukemia, in which the leukemic signs and symptoms completely 
disappeared during an intercurrent attack of noma. After the sub- 
sidence of the noma, however, the leukemic condition recurred and 
the child died. 

Larrabee” has treated 4 cases of leukemia with the mixed toxins 
of streptococcus and Bacillus prodigiosus (Coley). The first case 
was that of the splenomyelogenous type and was greatly improved. 
Of three lymphatic leukemias, one was slightly improved and two 
not improved. 

Personally, I have used these toxins in one case of lymphatic 
leukemia in its last stage. Coincidently with the inoculation the 
glandular enlargements decreased, as did also the size of the spleen. 
The blood picture also improved a good deal. ‘The patient, however, 
lost strength steadily, and finally succumbed to an intercurrent 
pneumonia. 

Piacur. Haffkine* states that among 639,630 uninoculated 
persons there occurred 49,433 cases of plague (7.7 per cent.), with 
29,733 deaths (4.7 per cent.). Of 186,797 who had been inoculated 
with plague vaccine, 3399 (1.8 per cent.) took the disease and 814 
(0.4 per cent.) died. . Production of immunity is quite rapid; so 
much so that Haffkine believes that vaccines used very early in 
the disease can be of service in aborting it. As to serum treatment, 
Bannermann and ‘Terni compared 1014 cases treated with four 
kinds of serum with 1020 untreated cases, and found the mortality 
practically the same. Early treatment is very important. Choksy, 
who has had large experience, had, in private practice, a death rate 
of 40 per cent., as compared with 62 per cent. in hospital cases which 
came under treatment on the average much later. 

PNEUMONIA. Anti-pneumococcic serum has been used by a 
number of clinicians here and abroad. Individuals have been en- 
thusiastic in its praise, but the consensus of opinion is against its 
having any marked therapeutic value. ‘Treatment with specific vac- 
cines has been tried by Wolf* in 14 cases, with 3 deaths (27.2 per 
cent). ‘The mortality in untreated cases for the same epidemic was 
40 per cent. Vaccination was followed by rise in the opsonic index, 
and crisis occurred in those who recovered within eighteen hours 
in all cases except one. Five cases had crisis on the third day; 3 on 
the fourth; 1 on the fifth; 2 on the sixth day. Further investigation 
along these lines would seem to be indicated. 

Empyema due to the pneumococcus has seemed in the hands of 
a number of observers to be especially amenable to vaccine treat- 
ment. 


3! Berl. klin. Woch., February 3, 1908. 

® Boston Med. and Surg. Jour., February 6, 1908. 
8 Bull. de l’Inst. Pasteur, October 30, 1906. 

* Jour. Infect. Dis., 1906, p. 739. 
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SarcoMaA. Coley,” in his recent report on the treatment of sar- 
coma with the toxins of streptococcus and Bacillus prodigiosus, 
says that to date, in 47 personal cases and 100 of other surgeons, 
the tumors have completely disappeared. In 28 personal cases and 
30 of other physicians there has been no recurrence for a period 
of three years. Among his personal cases there were sarcomas 
of every kind but melanotic. In a majority of instances. the diag- 
nosis was confirmed by pathologists of the first class. 

StapHy.ococcic InFection. As is well known, results in staphy- 
lococcic infections treated with specific vaccines have been more 
encouraging than in any other variety of bacterial invasion. Opinion 
is practically unanimous that acne, boils, carbuncles, sycosis, 
fununculosis, etc., are very favorably influenced. Whether general 
blood invasion with its high mortality can be controlled remains 
to be seen. Early blood cultures must become, in these cases of 
general sepsis from whatever germ, more a matter of course, for in 
this way only do early diagnosis and early specific treatment with 
autogenous vaccines become possible. 

Srreprococcic Inrections. The question of streptococcic 
infections, sera, and vaccines is still very confused. ‘The differences 
in race and virulence of various streptococci makes the study of 
immunity most difficult. In all the discussions, however, polyva- 
lence, be it of serum or vaccine, is an acknowledged point of great 
importance. ‘Treatment, furthermore, must be begun at the earliest 
possible moment. Statistics are unsatisfactory, but the general 
impression is that specific therapy does good. Generally speaking, 
local infections have done the best. 

The recent literature shows, however, a number of cases of general 
streptococcic sepsis treated successfully with autogenous vaccines. 
No harm has been done apparently, and the method should surely 
be tested. 

Most interesting and encouraging has been the study on scarlet 
fever and its relation to the streptococcus. Work by Gabritschewsky 
and other Russians has emphasized the important role played by 
the streptococcus in scarlet fever. They point out that the strep- 
tococcus is present in many scarlet fever throats; that streptecoccus 
vaccines cause scarlatiniform eruptions; that complement deviation 
shows streptococcus amboceptors in scarlet fever blood; that the 
mortality in scarlet fever has been markedly reduced by the use of 
a serum produced by inoculation of a scarlet fever streptococcus 
(Moser); and finally, that by inoculation of streptococcus vaccines 
efficient prophylaxis against scarlet fever has been secured. 

SNAKE VENoms. Early in his studies upon snake venoms and 
their antidotes Calmette thought that anticobra serum would be 
efficient against other venoms as well. More recent work, however, 
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by Lamb, also by Flexner and Noguchi, has shown that antivenoms 
are highly if not absolutely specific. ‘To be of any practical value, 
therefore, a.protective serum will have to be polyvalent. 

Teranus. There is practically no dissent from the view that 
tetanus antitoxin is all powerful in prophylaxis. It must be given 
as early as possible. ‘The greater the delay the larger the dose should 
should be. As to treatment of the declared disease opinions differ. 
One observer has said that “light cases get well without serum, and 
severe cases die with it.” 

Brandenstein® treated 20 cases with serum subcutaneously, with 
16 deaths—mortality 80 per cent. Hoffmann treated 13 cases 
subcutaneously, with 7 deaths—53.8 percent. Of 16 cases, however, 
in which serum was injected intradurally, only 2died. One of these 
died from a complicating pneumonia. The other was very weak 
after amputation of an arm for sarcoma, and would have died 
anyhow in all probability. Discarding these 2 cases, Hoffmann 
has, with intradural inoculation of serum, a clean slate of 14 cases 
with no deaths. 

Tusercutosis. Through ignorance of its dangers, specific 
therapy in tuberculosis received in its infancy a setback which it has 
taken years for it to recover from. Gradually, however, its laws 
and limitations have become better known and its great value is 
now recognized the world over. The favorable opinion refers 
now especially to active immunization produced by direct inocula- 
tion of the tubercle bacillus or its products. 

It makes little difference apparently what variety of tuberculin 
is used. More depends upon the method and skill of the physician. 
Inasmuch as, in animal experimentation, inoculation with the living 
bacillus produces the strongest immunity, we should, theoretically 
at least, aim to approach, as nearly as possible, these conditions in 
human treatment. This would be secured approximately by a 
combination of living filtrate (Tuberculin B. F. of Denys) with bacil- 
lary emulsion (Tuberculin B. E. of Koch). Corresponding tuber- 
culins of the bovine type are much used by Spengler, who claims 
that there is a mutual antagonism between the two varieties of bacilli 
and their pathological processes. ‘Thus, he says, pulmonary 
tuberculosis is the result of infection with the human types of bacillus 
and must be treated with bovine tuberculin, whereas, tuberculosis of 
bones, joints, and glands, being due to bovine bacilli, is best treated 
with human tuberculin. Be that as it may, bovine tuberculins may 
be tried in those cases which do not improve on the human varieties. 

The whole question of tuberculin treatment has been much clari- 
fied through the work of Denys and Trudeau, and has been well 
summed up by Ringer in the dicta that “time and tolerance” are 
the essential things, and that the word “haste” has no place in treat- 
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ment with tuberculins. Although in the past a careful selection 
of cases for tuberculin treatment has been deemed essential, the 
opinion seems to grow that practically any case can be inoculated 
if sufficient care be exercised. 

Allen** has recommended in tuberculosis a vaccine made from 
tuberculous sputum. Such a vaccine has a number of theoretical 
advantages. It is a mixed vaccine, contains primary and secondary 
invaders, the bacteria concerned are autogenous, and their fighting 
powers have not been diminished by artificial cultivation. 

Specific antisera have been used especially in Europe. ‘The best 
known are those of Marmorek and Maragliano. Opinions of these 
in their own countries have been, on the whole, favorable, but as 
tried in this country, at the Phipps Institute and at Saranac, the 
results have shown them to be of doubtful value. 

TypHorw Fever. Prophylaxis. As a result of specific inocu- 
lation of large numbers of troops in the British Army the following 
results were obtained by Wright: Of 1758 inoculated, 142 died 
(8 per cent.). Of the uninoculated, of whom there were 10,980 
under the same general conditions, 1800 died (16.6 per cent.). ‘The 
incidence of the disease in the various squadrons was anywhere from 
two- to twenty-eight-fold greater in the uninoculated than in the 
inoculated. As an inoculating fluid Wright used dead cultures. 
Two doses should be given to secure the best results. ‘The only 
disadvantage of the procedure seemed to be that inoculation is 
followed by a short period of hypersusceptibility to infection. In- 
creased immunity seems to last from one to three years. 

The experience of the Germans with antityphoid inoculation has 
not been so extensive, but in the main confirms Wright’s results.” 
Of 424 typhoids, 324 had not been inoculated. In the uninoculated 
the mortality was 11.9 per cent.; in the inoculated, 4 per cent. In 
the inoculated the disease was milder and there were fewer compli- 
cations and relapses. 

In the treatment of typhoid fever no one has approached, in experi- 
ence or success, Chantemesse“ in Paris. With his colleagues he has 
treated 1000 cases, with a death rate of 4.3 per cent. Of 5621 cases 
who were given routine treatment during the same period, 17 per 
cent. died. Of patients who were given serum treatment before 
the seventh day Chantemesse lost not a single one. The nature 
of Chantemesse’s serum is difficult to understand. He speaks of it 
as antitoxic and as produced by inoculation of horses with a true 
typhoid toxin. It does not, however, act directly upon the toxin, 
as does the diphtheria antitoxin, but in some way indirectly. It 
stimulates the spleen, bone marrow, and other lymphatic apparatus 


38 Jour. Amer. Med. Assoc., July 20, 1907. 

%9 See Morgenroth in Kolle u. Wassermann’s Handbuch der pathogenen Mikro-organismen 
Ergaenszung’s Band, No. 1, 8. 234. 

® Hygiene gén. et appliqué, Paris, 1907, 577. 
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to increased opsonin production. ‘The sicker the individual the 
smaller must be the dose, lest too many bacilli be destroyed at once. 
There would seem to be, therefore, a strong bactericidal element 
in the serum. ‘The serum treatment is combined with the cold bath 
treatment, and calcium chloride is given as a routine measure to 
prevent hemorrhage. Chantemesse’s results have been confirmed 
to a certain extent by the Germans, and von Leyden“ repcrts 3 
cases treated with antitoxic serum prepared by Meyer and Bergell.*? 
These cases were all remarkably short, having normal temperatures 
on the sixteenth, seventeenth, and nineteenth days. ‘The serum 
is said to be of only moderate strength and to be both bacteriolytic 
and antitoxic. In this connection it is important to bear in mind, 
as suggested by von Stenitzer, that an antitoxin, although weak, as 
in dysentery, may be of great service in tiding over critical cases. 

Personally, I have treated 132 cases of typhoid fever with specific 
typhoid products,* serum, bouillon filtrates, and the non-toxic residue 
of the typhoid bacillus as prepared by Professor Vaughan, of Ann 
Arbor. ‘The results were largely negative, with one exception. By 
continued inoculation during convalescence of the non-toxic residue 
the occurrence of relapses was cut down apparently from 22 to 5 per 
cent. 

Very recently I have treated 2 cases with autogenous vaccines. 
One case was quite severe, with marked mental and renal involvement. 
He received about 40,000,000 dead bacilli daily under the skin 
for two and one-half weeks. ‘There was steady though slow im- 
provement. ‘The second case was the earliest and mildest I have 
ever seen. Daily inoculations with 25,000,000 to 50,000,000 auto- 
genous vaccines was followed by rapid fall in temperature, which 
reached normal on the sixteenth day. ‘This case emphasizes the 
fact that in typhoid, as in other infectious processes, specific treat- 
ment, to be effective, must begin early. Hospital cases, in my ex- 
perience, do not come in on the average until the end of the second 
week. Lack of positive diagnosis also entails oftentimes further delay. 

In the future, however, with the more general use of blood cultures, 
early diagnosis and earlier specific treatment will be possible, and 
the results, I am sure, better. 

Theoretical considerations and personal experience lead me to 
believe that in any treatment of typhoid fever with bacterial products 
(and this idea applies to other infectious processes as well) we might 
get more favorable results if we combined dead bacilli with the filtrate 
of living cultures, for such a combination would approximate more 
nearly to inoculation with the living organism. 

I have found typhoid patients infinitely more sensitive to living 
filtrates than to any of the devitalized bacillary substances, and I 


41 Med. Klin., August 4, 1907. # Berl. klin. Woch., May 6, 1907. 
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feel certain that the degree of heat necessary to kill the bacilli 
destroys other products of growth which may be very essential to 
the production of rapid immunity. 

This point is, of course, not new. It has already received attention 
in tuberculosis, in the recommended use of tuberculin B. F. either 
alone or combined with tuberculin B. E. 

As to the value of the opsonic index as a guide for the use of 
vaccines, the opinion has steadily gained ground that the index is 
so unreliable as not to justify the amount of time and trouble necessary 
for its determination. 


THE PARAVERTEBRAL TRIANGLE OF DULNESS (GROCCO’S 
SIGN) IN PREGNANCY. 


By Frank Smituiss, M.D., 


INSTRUCTOR IN INTERNAL MEDICINE AND DEMONSTRATOR OF CLINICAL MEDICINE IN THE 
UNIVERSITY OF MICHIGAN, ANN ARBOR, MICHIGAN, 


Ir has been satisfactorily demonstrated by Grocco,’ Rauchfuss,’ 
Thayer and Fabyan,* Ewart,‘ Frankenheimer,’ and others that 
when there is a collection of fluid in one pleural sac dulness on the 
opposite side of the spine may be percussed. ‘This dulness is 
roughly of triangular outline, and is so placed that the spinal column 


forms its vertical side. It has also been frequently demonstrated 
that in conditions other than simple collections of fluid in the pleural 
sac paravertebral dulness may be obtained. ‘This is particularly 
the case in lobar pneumonia, when the consolidation lies along or 
near the spine, and in various newgrowths when the tissues of the 
mediastinum are involved. The paravertebral area of dulness in 
these cases rarely has the distinct triangular form that is so well 
marked in pleural effusion. Other characteristics, such as varia- 
tions in size and shape of the paravertebral dulness, voice and 
breath sounds over and adjacent to the triangle, etc., may be 
wanting. 

Recently several observers have reported cases in which it was 
possible to obtain a paravertebral dulness in conditions in which 
the affections were extrathoracic. Ewart® mentions that dulness 
may be percussed along the spine in ascites; Beall’ gives details of 
a well-delimited paravertebral triangle on the left side in a case of 
subphrenic abscess, and a short time ago I called attention to 


1 Rivista crit. di clinica med., 1902, Nos. 13 and 14. 

2 Deut. Archiv f. klin. Med., 1906, Ixxxiv, 186. 

3 Amer. Jour. Mep. Sct., January, 1907. 4 Lancet, 1907, ii, 49, 189. 
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Grocco’s sign in a patient whose affection proved to be an enormous 
multilocular cystadenoma in the abdominal cavity.* 

The presence of paravertebral dulness in this case of cystade- 
noma suggested to me that similar areas of dulness might be obtain- 
able in cases in which the abdominal tumor was not pathological, 
as in pregnancy. ‘Through the courtesy of Dr. Frank C. Witter, 
of the University of Michigan Maternity, service of Professor 
Reuben Peterson, it has been possible to record observations upon 
seven cases with fairly well-marked abdominal tumor. A few 
details concerning each case may prove of value: 


Fia. 1.—A, upper border of the liver; B, lower limit of the thoracic resonance; C, para- 
vertebral dulness—patient upright; D, paravertebral dul patient leaning to the left. 


Case I.—Primipara, aged eighteen years, rather slender, eight 
and one-half months pregnant. There is moderate abdominal 
tumor when the patient is sitting; the patient “carries” rather high. 
The thorax is negative. Posteriorly the liver is at the ninth rib, in 
the right midscapular line (Fig. 1); the spinal dulness is just below 
the eighth dorsal spine; the lower limit of thoracic resonance on the 
left is in the midscapular line, at the tenth rib. To the left is a well- 
delimited area of dulness lying along the spine. Its base at the level 
of the tenth rib measures 7.5 cm. out from the midvertebral line; 
its vertical height is about 2.5 cm. ‘The hypothenuse of the area is 
convex outward, and is rather more so toward the base. When the 
patient leans sharply to the left, the base is 9 cm. long and the spinal 
dulness 5cm. ‘There are no changes when the patient leans to the 
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right. ‘There are no auscultatory signs over the paravertebral area 
nor over the adjacent lung. 

Case II.—Primipara, aged sixteen years, medium build, eight 
months pregnant. ‘The abdomen is moderately large when sitting. 
The thorax is negative. Posteriorly the liver is at the ninth rib in 
the right midscapular line (Fig. 2); spinal dulness is at the ninth 
thoracic vertebra; on the left the lower limit of thoracic resonance is 
at the ninth space in the midscapular line. A rather flat-topped 
area of dulness may be percussed to the left of the spine. Its base 
at the level of the ninth space measures 7 cm. from the midvertebral 
line; its elevation on the spine measures 2.5 cm. ‘There are no 
demonstrable changes in shape or size of the paravertebral dulness 
when the patient changes position. Auscultation is negative. 


Fic. 2.—A, upper border of the liver; B, lower limit of the thoracic resonance; 
C, paravertebral dulness—patient in any position. 


Case III.—Primipara, aged twenty-one years, of slender build. 
She is overdue about fifteen days. When sitting erect she has a 
moderately prominent abdomen, the greatest prominence being low 
down. Occasionally she has weak pains. The thorax is negative. 
Posteriorly the liver is at the ninth space in the right midscapular 
line (Fig. 3); the spinal dulness begins at the tenth thoracic spine; 
the lower limit of thoracic resonance on the left follows the tenth 
rib. There is no area of dulness along the spine on either side, what- 
ever position the patient may assume. 

CasE IV.—Primipara, aged nineteen years, of very slender build, 
about one and one-half weeks from term. The abdominal dis- 
tention is rather high when the patient is sitting. The thoracic 
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examination is negative. Posteriorly the liver dulness is at the 
tenth rib in the right midscapular line (Fig. 4); the spine is dull at 


Fic. 4.—A, upper border of the liver; B, lower limit of the thoracic resonance; C, para- 
vertebral dulness—patient upright; D, paravertebral dulness—patient leaning to the left. 


the ninth thoracic spine; the lower border of thoracic resonance on 
the left is at the tenth rib in the midscapular line. A sharply de- 
fined area of dulness, roughly of triangular outline, may be made 
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out to the left of the spine. Its base extends 8.5 cm. from the mid- 
vertebral line; its elevation at the spine is 2.5 cm. When the 
patient lies on the right side the area shows no marked change; 
when she lies on the left, the base measures 7.5 cm., and the eleva- 
tion at the spine is 4.5cm. ‘There are no auscultatory signs over 
the triangle or the adjacent lung. 

Case V.—Primipara, aged nineteen years, of slender build, 
eight months pregnant. ‘There is moderate abdominal distention 
when the patient is sitting. ‘The thorax is negative. Posteriorly 
the liver is at the ninth space in the right midscapular line (Fig. 5); 
the spinal dulness begins at the ninth thoracic vertebra; the lower 
limit of thoracic resonance on the left is at the tenth rib in the mid- 


Fic. 5.—A, upper border of the liver; B, lower limit of the thoracic resonance; C, para- 
vertebral dulness—patient upright; D, paravertebral dulness—patient leaning to the right. 


scapular line. An area of paravertebral dulness can be made out 
to the left. Its base at the level of the tenth rib extends out from 
the midvertebral line for about 4.5 cm.; its elevation on the spine 
is 2.25cem. The area is triangular, and its hypothenuse is moder- 
ately convex outward. When the patient leans sharply to the right 
the base of the triangle measures 4 cm., and its elevation 3.5 cm. 
When the patient leans to the left a like distance, the base measures 
6 cm., and the elevation on the spine is 4.5 cm. ‘There are no aus- 
cultatory signs. 

Case VI.—Primipara, aged twenty years, of medium build, about 
six months pregnant. ‘There is a fair-sized abdominal tumor for 
the months pregnant. The thorax is negative. Posteriorly the 
liver is at the ninth space in the right midscapular line (Fig. 6); the 
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spinal dulness is at the tenth dorsal spine; the lower limit of thoracic 
resonance follows the tenth rib. There is no paravertebral dulness 
on either side of the spine, whatever position the patient assumes. 


Fic. 7.—A, upper border of the liver; B, lower limit of the thoracic resonance; 
C, paravertebral dulness. 


Case VII.—Primipara, aged twenty-two years, strongly built, 
eight months pregnant. There is a moderate abdominal tumor when 
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sitting. ‘The thoracic examination is negative. Posteriorly the 
liver is at the ninth rib in the right midscapular line (Fig. 7); the 
spinal dulness begins just below the ninth thoracic spine; the lower 
limit of thoracic resonance on the left follows the tenth rib. To 
the left of the spine is a flat-topped area of dulness lying along the 
spine. Its base measures 6.5 cm.; its elevation on the spine is 
2cm. There is no change when the patient leans sharply to the 
right; when she leans to the left the area appears rather larger, but 
not so noticeably so as to make accurate percussion possible through 
the rather thick parietes. 


While the evidence herewith presented is rather scant, yet certain 
interesting and instructive points are well brought out. ‘The patients 
were all primipare, with ages ranging from sixteen to twenty-two 
years. Five were pregnant between the eighth and the tenth 
month, one was about fifteen days overdue, and one was pregnant 
at the sixth month. In only two of the cases did percussion fail to 
demonstrate a well-marked area of dulness along the spine. ‘The 
dull areas were roughly triangular, with more or less convex hypothe- 
nuses; and they were all to the left of the midvertebral line. In all 
cases examination of the thorax was negative. The paravertebral 
areas of dulness were not so distinctly triangular in outline as those 
that are percussed in cases of simple effusion into the pleural sacs. 
The hypothenuses appeared to be more markedly convex than in 
cases of effusion, and there was a tendency for the paravertebral 
dulness to be flat-topped. In two of the cases the hypothenuses 
were at a rather higher level than the point at which the line met the 
spine. Moderately strong percussion strokes were used to delimit 
the dull areas. ‘The triangles were generally larger when the 
patients lay or leaned to the left, and rather smaller, although 
sometimes higher, when the patients leaned to the right. ‘There 
were no definite auscultatory signs over the areas of dulness or over 
the lung adjacent thereto. 

There were two cases in which the paravertebral dulness could not 
be percussed on either side of the spine, in whatever position the 
patient was placed (Cases III and VI). In Case III the patient 
was about two weeks past term, and was having weak pains at the 
time of the examination. ‘The uterus had descended, but the mem- 
branes were intact. In Case VI the patient was at the sixth month, 
and the abdomen was moderately distended, but rather low down, 
compared with the other cases examined. It will be interesting 
to note whether or not this patient develops a paravertebral dulness 
to the left later in her pregnancy. 

“The paravertebral dulness in pregnancy appears to be due pri- 
marily to the abdominal tumor. This doubtless displaces other 
viscera upward. ‘The greater “give” on the part of the diaphragm 
is to the left, where no-solid organ, such as the liver, is found to sup- 
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port the abdominothoracic partition. ‘The mediastinal tissues may 
be displaced by this more than normally arched diaphragm, and 
the lung may be temporarily moved away from the spine. It does 
not seem entirely possible for pressure of the mediastinal tissues or 
of the abdominal viscera upon the vertebree and transverse processes 
to produce the well-marked paravertebral dull areas noted in the 
cases furnishing the basis for this report. Yet one cannot altogether 
feel certain that the dulness percussed along the spine is brought 
about by a large, hernia-like protrusion upward of the abdominal 
viscera. ‘The viscera most likely to be displaced are the liver, stomach, 
and intestine. While some of the dulnesses percussed give outlines 
which might lead one to suspect that the liver is the origin, yet, 
were this so, it is not easy to see how it would be possible for one to 
get such readily obtained differences in shape and size of the areas 
on change of the patient’s position. The combination of the two 
factors—of displacement of mediastinal tissues and encroachment 
of abdominal viscera upon the thoracic cavity, as result of the de- 
mands of the gravid uterus for room—appears reasonable. It is 
significant that in Case III, in which the uterus had descended just 
before the onset of labor, no paravertebral area of dulness was 
obtained. Likewise, in Case VI, in which the patient was pregnant 
at the sixth month, and the abdominal tumor was not yet very 
marked, the spine was resonant as low as the limit of thoracic 
resonance on the left. 

But a short time ago the statement was made by a well-known 
observer’ that in simple, pleural effusion Grocco’s paravertebral 
triangle of dulness gave promise of being pathognomonic. ‘The 
complication of right-sided effusion, with pregnancy at the eighth 
month, would be interesting, in so far as the signs on percussion were 
concerned. ‘The fact seems all the more firmly established that 
only rarely do we find signs or symptoms of disease that are pathog- 
nomonic. All must be taken as contributing relative material to the 
complete clinical picture. 


THE EFFECT OF OVERCIVILIZATION ON MATERNITY. 


By FRANKLIN S. NEweELL, M.D., 


ASSISTANT PROFESSOR OF OBSTETRICS AND GYNECOLOGY IN THE HARVARD MEDICAL 
SCHOOL, BOSTON. 


‘Tuis paper has been suggested by a series of cases seen in private 
practice and in consultation which present features so largely at 
variance with text-book obstetrics and with cases seen in hospital 
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practice, that the conclusion seems inevitable that a type of woman 
formerly very rare is now becoming relatively common, and that 
from the standpoint of the obstetrician special attention must be 
given to each individual case in order to give proper care at the time 
of labor. At first these variations from the normal were thought to 
be due to some personal idiosyncrasy on the part of the patient, and 
it was felt that no reason for their octurrence could be assigned except 
individual peculiarity, but an increased experience has led to the 
definite conclusion that, far from being occasional variations, the 
patients are members of an extensive class in the community, who 
furnish definite ground for the belief that under the increasing 
nervous and mental demands of the higher civilization which has 
been developed in our larger cities within a comparatively recent 
time, the overcivilized type of woman must receive special care 
during pregnancy and labor. 

As time goes on the occurrence of these patients is becoming more 
and more frequent, and it therefore seems fair to assume that the 
conditions under which the girls of the present day are developed 
are growing worse rather than better, and that we must expect, in 
any large community at the present time, to find a considerable 
number of women, developed under the existing artificial conditions, 
who are widely separated from the normal type in many ways. 

The development of this abnormal type in any community must 
have its effect on the practice of obstetrics in that community, 
because when a type unfit to bear the burden of maternity has been 
developed a new practice to meet the changed conditions is a necessity, 
if we are to preserve the life and health of this new class of patient. 
The effect of pregnancy and labor on the type of woman referred to 
can best be understood by brief quotations from the histories of 
several patients taken from actual experience, and then compared 
with the patients at the opposite end of the scale. 

Case I.—Mrs. C., aged thirty years; first pregnancy; bad neuras- 
thenic history; always marked exaggeration of subjective symptoms 
whenever ill; prolonged attack of nervous prostration four years 
previously. Pregnancy normal throughout except for tendency to 
hysteria. Physical examination showed nothing abnormal. From 
the beginning of labor patient showed marked intolerance to pain 
and was extremely hysterical. First stage of labor lasted twelve 
hours, but in view of the utter lack of mental control on the part 
of the patient the second stage was terminated promptly by low 
forceps, as the patient was wearing herself out. A slight tear of the 
perineum was repaired ; there was no abnormal hemorrhage. About 
an hour after delivery patient collapsed ; complete mental prostration ; 
poor pulse, which could always be counted at a rate from 130 to 150. 
Recovery from collapse was gradual, the condition becoming satis- 
factory at the end of about four hours. Convalescence from labor 
was normal except for exaggerated nervous symptoms. 
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Case II.—Mrs. 'I’., aged twenty-seven years; first pregnancy. 
Previous history: marked nervous sensibility, reacting excessively 
to slight impulse. Family history showed marked nervous tendency. 
Pregnancy fairly normal throughout except for the transient appear- 
ance of sugar in the urine at the seventh month. At the time of 
labor the patient was pale and anemic and in flabby muscular 
condition. She had refused to exercise during the last three months 
of pregnancy, partly on account of sensitiveness about her personal 
appearance, and partly on account of discomfort caused by walking. 
Considerable apprehension as to the outcome of labor. Physical 
examination negative. Labor from beginning was hard and painful, 
there being little interval between the uterine contractions. By the 
middle of the first stage of labor patient began to be markedly 
hysterical and showed a steadily rising pulse; she was etherized and 
delivered with forceps. Comparatively easy delivery, good ether 
recovery, no hemorrhage. ‘Two hours after delivery sudden collapse 
appeared, with symptoms suggesting hemorrhage, but with no ex- 
ternal hemorrhage present and no evidences of internal hemorrhage 
to be made out. Uterus acted well throughout. Collapse lasted four 
to five hours, and the patient gradually recovered under stimulation 
and morphine. Convalescence was slow and complicated by in- 
creased nervous symptoms. Patient was unable to nurse. 

Case III.—Mrs. G., aged twenty-four years; first pregnancy. 
Previous history: always well up to two years before marriage, when 
she broke down; had had a bad attack of nervous prostration, which 
lasted a year. During last six months was treated in a sanitarium. 
On leaving sanitarium was taken abroad for a year; was married 
shortly after her return to this country; became pregnant three 
months after marriage, first sign of pregnancy being marked nervous 
manifestations, which increased constantly during the pregnancy, 
until at the time of labor patient was in a marked melancholic 
condition. When labor began, the mental symptoms increased, 
and patient reacted badly to the pain of labor. Labor cut short 
by manual dilatation and delivery with forceps, four to five hours 
being the interval between the beginning of labor and delivery. 
Convalescence complicated by marked melancholic tendencies, from 
which the patient gradually recovered. A year afterward she was 
heard from, still in an unsatisfactory nervous condition, from which 
she has since slowly recovered. 

The three patients whose history has been briefly given belong to 
a distinct and, in my experience, an increasing class which has been 
developed under the strain of existence in our large cities. ‘This 
class of patients brings into the practice of obstetrics an element 
which is only occasionally referred to in obstetrical literature and 
never discussed in the text-books. The obstetrician whose practice 
lies among two distinct classes of patients, the one seen in hospital 
practice being largely composed of women of foreign birth, who 
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have not been subjected to the action of the influences brought to 
bear by the high requirements of modern civilization, and the other 
in his private practice, who have been subjected to those influences, 
must realize that he is dealing with two distinct types of women. 
As his experience with the civilized woman increases he must also 
realize that for a process which has been taught from time imme- 
morial to be physiological, either great variations from the normal are 
possible in individual cases, or that differences in class and environ- 
ment have developed new conditions which must eventually necessi- 
tate the development of a new method of procedure in order to 
obtain good results. 

In the woman of the hospital type we see a patient who, in spite 
of the unfavorable conditions of her bringing up, poor food, priva- 
tions, and hard work, comes to maturity a strong healthy woman, 
usually in absolute ignorance of the troubles incident to the highly 
developed nervous temperament. On the other hand, the over- 
civilized woman, brought up with every care and luxury, with little 
to do except to amuse and take care of herself, not infrequently 
arrives at maturity a delicate weakly specimen, whose nervous 
organization seems to overshadow and control her whole physical life. 

When we study the two types in pregnancy and labor we find the 
differences equally well marked. The working woman, on the one 
hand, goes through her pregnancy with little or no trouble. In spite 
of her poor surroundings and the physical work which she is com- 
pelled to perform, even up to the advent of labor, or perhaps because 
of them, she ordinarily comes to labor, except in the presence of 
definite organic disease, in good physical condition to endure the 
strain, and goes through perhaps a hard labor without reacting 
unduly either to the pain or the muscular effort which she undergoes, 
and usually without aid of anesthetics delivers herself safely. She 
is ordinarily able to nurse her own child, and if she receives proper 
care in the repair of lesions and lacerations of childbirth, with an 
opportunity to rest until the generative organs have returned to a 
comparatively normal condition, she shows little or no effect of the 
strain which she has undergone, and is able to take up almost imme- 
diately the burdens of her ordinary life, with the addition of the care 
of her child. 

The overcivilized woman, on the other hand, in spite of the fact 
that she receives constant attention throughout her pregnancy, is 
often the source of great anxiety to her attendant on account of the 
marked reaction which she often develops under the new strain 
which is imposed upon her. With her the nervous symptoms are 
the ones which are most likely to be exaggerated. Not only are 
symptoms of faulty elimination and auto-intoxication of greater or 
less degree relatively much more common than among the patients 
of the other class, who receive no care or attention, but she is likely 
to be unduly sensitive to outward influences and minor discomforts, 
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and is, therefore, often unwilling or unable to obtain the fresh air and 
exercise necessary to enable her properly to undergo the strain of 
labor. She often comes to labor, therefore, in a condition physically 
unfit to withstand any serious strain, and is not uncommonly so 
apprehensive as to the outcome of labor that her nervous equilibrium 
is often entirely lost. ‘Throughout labor the nervous symptoms pre- 
dominate, and pain even of moderate degree is apt to be endured 
badly and to cause an undue amount of exhaustion, both nervous 
and physical, for the amount of pain suffered. In spite of the use 
of anesthetics, labor is often pathologically painful, and not uncom- 
monly a short and easy labor, terminated either normally or by an 
easy operation, undertaken to save the patient’s strength, is followed 
by an alarming collapse from which recovery is likely to be very slow. 

The convalescence is apt to be long and unsatisfactory, and it is 
not uncommon to find that six months or a year must elapse before 
the patient is restored to her normal health. The physical recovery 
may be complete and normally rapid, but it is the nervous breakdown 
with which we have to reckon, and even after convalescence is com- 
pleted the patient is not uncommonly left with a dread of future 

regnancies, amounting almost to a nightmare, a condition which 
should be definitely abnormal, but is unfortunately too common at 
the present time to be classed as an abnormality. Nursing among 
this class of patients may be considered one of the lost arts, and it is 
comparatively seldom that the patient is a satisfactory wet nurse, 
the common history being either that the milk proved to be unfit food 
for the child, or insufficient in amount. 
» In a fair proportion of cases, however, the mother is able to nurse 
satisfactorily for a time, and then nursing has to be given up, either 
because the mother is showing the effects of the drain on her system, 
and is not convalescing properly, or because the breasts only func- 
tion properly for a short time. In my experience three months is a 
longer time than the average patient of this class is able to nurse 
satisfactorily. 

The contrast between these two types of patients is so marked that 
it seems impossible to believe that they have both gone through what 
is ordinarily considered a natural physiological process, and the 
conclusion seems inevitable that the conditions of civilized life are 
responsible for the increase of the unfit type of patient. These 
differences undoubtedly might in some cases be explained on the 
theory of evolution, and among the working classes the action of the 
principle of the survival of the fittest must be considered, the weak- 
lings of the type being eliminated to a great extent during childhood. 
Among civilized women, on the other hand, the better conditions 
of their environment allow many of the weaker members, who for 
the good of the race should be eliminated, to reach maturity, and 
unquestionably, a certain proportion of the pathological material 
is drawn from these weaker members. 
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It seems to me, however, that the conditions above described are 
too prevalent to be explained on this hypothesis alone, and when we 
study the conditions under which girls, who, for convenience, are 
classed as the overcivilized type, are developed, it seems to me that 
in these conditions will be found the real key to the situation. 

The city-bred girl of today is so carefully shielded from the un- 
desirable features of her surroundings that she is brought up much 
as a hot-house plant. ‘The conditions of her life and the mental and 
social development necessitated by the conventions of society, in 
which she is being educated to take her place, are such that a natural 
physical development is impossible, and from an early period of her 
life her hereditary tendency to an unstable nervous organization is 
constantly being increased by her education. ‘The conditions under 
which she lives are such that the outdoor freedom necessary for 
her proper development is impossible. From the time when she is 
ten or twelve years old, or perhaps even younger, her education is 
being pursued with one definite object in view: she must be brought 
out as a finished, accomplished product, within a specified time, say 
at from seventeen to nineteen years of age, and certain definite 
accomplishments are considered essential to fit her for the life to 
which she is expected to devote a greater part of her time when she 
has entered society. For this reason, during the years she should 
be attaining her physical development under the best conditions of 
fresh air, outdoor life, and exercise, with a minimum degree of mental 
strain, she is compelled to conform to definite rules. She must be 
educated according to a certain arbitrary standard, whether suited 
to her mental capacity or not, and she is made to feel very strongly 
the disgrace of falling behind her friends. In this way the strain of 
competition is added to the mental strain already induced, and the 
burden is distinctly increased. Whether she has any aptitude or 
not, a certain training in music is considered a necessary part of her 
education, and it is not at all uncommon for a girl who is in school 
all the morning to spend a large part of the afternoon either preparing 
her lessons for the next day or in practising her music lessons. 

In addition, dancing is one of the absolutely necessary require- 
ments, and although the exercise which it necessitates is distinctly a 
benefit, it takes just so much time which could be devoted to gaining 
health in the open air, and adds another element of strain. In other 
words, her life is so full of gaining what are considered the necessary 
requirements of the civilized woman that she has comparatively 
little time, even if her surroundings furnished the opportunity, which 
they seldom do, for a healthful and outdoor life, but is constantly 
under a more or less severe nervous strain, and this at a time when 
her whole mental and physical organization is undergoing a complete 
change. 

When she is finished and launched on her social career conditions 
become worse rather than better, for the hours are late and the social 
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engagements many and not to be neglected. If she has a taste for 
athletics and likes out-of-door sports, the time which she has to 
devote to her golf, tennis, and riding must be taken from the time 
when the girls of a non-athletic generation were resting after a late 
ball, and although the outdoor exercise is unquestionably a benefit, 
the time which can be devoted to it has to be taken from time which 
is needed for recuperation from the strain of her social obligations, 
and thus, particularly if her interest runs toward competitive 
athletics, a new burden is added rather than relief afforded. The 
result of this life is, in my opinion, very definite, and a large and 
increasing proportion of the girls who are subjected to this course 
of training suffer from a more or less complete nervous breakdown 
before they reach the age of twenty-five, and are temporarily nervous 
invalids at the time when their health should be at its best. 

It seems to me that this overdevelopment of the nervous organiza- 
tion is responsible for the increased morbidity of pregnancy and labor 
which is apparent among these women of the overcivilized class. 
It may be, and apparently is, under the existing conditions, unavoid- 
able, but unless the standard of feminine accomplishments changes, 
and so long as girls are subjected to a strain which would break down 
the constitution of the average man, with their ambitions aroused 
not to fall behind their quicker companions, we must expect to see 
a constantly increasing difference between the women brought up 
to lead natural lives and those who belong to the overcivilized class. 
As time goes on, therefore, it is inevitable that unless some change 
takes place, the changed conditions which have arisen must become 
generally recognized, and a new obstetrics must be formulated to 
meet the new conditions. ‘That certain members of the profession 
have recognized the necessity for a change in the practice of obstetrics 
as heretofore carried out is evidenced by papers recently published, 
notably those of Reynolds and Davis, advocating a method of pro- 
cedure which until a very recent date must undoubtedly have been 
classed as heretical, and even at the present time, except to those who 
recognize the signs of the times, must seem absolutely false teaching. 

Those whose work takes them among the patients of the smaller 
communities or the larger communities where overcivilization is 
comparatively of recent development, will unquestionably refuse to 
accept the truth of these observations; from their standpoint they 
are unquestionably correct, for never having had the opportunity 
to study such patients they naturally fall into the error of believing 
that such patients do not exist, and a man is naturally prone to 
disbelieve what he has never had the opportunity to see. 

If, therefore, we admit that in certain communities a class of 
women has been developed who are unfit to bear the burdens of 
pregnancy and labor, but who nevertheless are subjected to the 
strain, the question must arise as to what methods of procedure in 
the care of these patients will give the best chance of a favorable 
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result. Distinct differences of opinion will of necessity arise between 
those in the medical profession who admit the development of this 
unfit class and those who deny its existence, and even among those 
who recognize present conditions the problem of how they can best 
be met is far from settled. ‘The ordinary duties which are incumbent 
on the obstetrician are to conduct an obstetrical case to a successful 
conclusion with a living mother and a living child, but the point is 
often lost sight of that the obstetrician has a further duty, which is to 
bring his patient through her troubles in such nervous and physical 
condition that she will be able to assume the functions and duties 
which properly belong to her after her convalescence is completed. 
The question which must be solved in these cases is what is the 
best method of accomplishing this object. ‘There are many cases 
in which the first two points have been met, but in which the mother 
has been left for months or years a nervous wreck, due: to a blind 
adherence to the belief that because other women who have been fit 
to undergo the strain of pregnancy and labor, have come through 
successfully, she must be able to do the same. 

It seems to me, however, that the time has come when we must 
recognize the fact that abnormal conditions, such as have developed 
in our older communities, must be met in an abnormal way if we 
are to do our full duty to our patients. It is unquestionably true 
that many of these patients whose health has been wrecked, at least 
temporarily, by allowing them to undergo a strain for which they were 
evidently unfitted, both physically and nervously, would have been 
saved much suffering if the conditions present had been recognized 
early and proper treatment instituted. 

It is unquestionably true that many women who are peculiarly 
sensitive to pain, and in whom the effects of the pain of a hard labor 
are severe and lasting, react only slightly or not at all to an operation 
of more than moderate severity, provided that operation is under- 
taken before the occurrence of exhaustion. Although it is impossible 
to predict accurately in every case what patients will react abnormally 
to the strain of labor, a fair working rule may be established. ‘The 
patient who does not improve in health during pregnancy and whose 
condition when approaching her labor is less satisfactory than during 
the early months of pregnancy, showing that the strain of pregnancy 
is too great a burden, is seldom or never a fit patient to undergo the 
strain of an ordinary labor unaided. The patient whose muscular 
system is flabby and in whom elimination of waste products has been 
faulty throughout pregnancy must also be placed in the unfavorable 
class. In addition, the patient whose nervous equilibrium is so 
unstable that a marked degree of reaction arises from slight discom- 
fort will usually prove a poor subject for labor. 

While it is impossible to say with absolute certainty that a patient 
will not go through labor in a satisfactory way, the chances of an 
accurate prediction of the end of labor are very great when the 
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patient has been thoroughly studied. When after due consideration 
the obstetrician has decided that a certain patient will probably go 
through labor badly, it is his duty to take such steps as will, in his 
opinion, do most to insure her safety. According to his judgment the 
patient may be allowed to go into labor and the effect of labor care- 
fully watched, immediate delivery being undertaken, no matter what 
stage of labor may have been reached, at the first indication of 
unfavorable signs. ‘This treatment will be particularly applicable 
to cases which are on the border line. In other cases he will be 
absolutely certain that labor will be unsatisfactory, and in these cases 
the indication must be to end the pregnancy at a set date by oper- 
ative procedure. The operation in these cases must be chosen without 
losing sight of the patient’s future interests, and the operation to be 
performed must be the one which is least liable to result in injurious 
effects to the future health of the patient. 

Until very recently the choice of operation in the absence of definite 
pelvic contraction, or at least of a faulty relation, between the child 
and the mother’s pelvis, was limited to delivery by forceps or version, 
according to the indications, but the point must not be lost sight of 
that the health of many a woman has been temporarily or per- 
manently sacrificed on account of injuries to the pelvic organs which 
occurred during a normal or operative delivery. Therefore, the 
study of the individual patient on whom operation before labor begins 
is considered advisable, must include the estimation of the probable 
damage which will result from delivery through the natural passages. 

Given a young woman whose muscles are not rigid, in whom there 
exists a normal relation between the child and the pelvis, delivery from 
below is unlikely to be attended with serious consequences, but in 
the case of an elderly primipara with rigid soft parts the dangers of 
a pelvic delivery leaving serious after-effects are materially increased ; 
and in these cases there is no question that abdominal delivery will 
probably give best results. 

The present status of the early Cesarean section is that the opera- 
tion, performed before the beginning of labor under proper conditions 
and by a competent operator, is practically without danger to life 
or to health, and there can be no doubt that in many cases it offers 
distinctly the best chance for a proper recovery. The advocacy of an 
elective Cesarean section for patients who have no pelvic obstruction 
will undoubtedly come as a shock to many members of the profession, 
who have heretofore considered obstetrics as a science to be conducted 
by rule of thumb according to traditions laid down by past genera- 
tions. Let any man, however, who has had an extensive practice 
among the women of the overcivilized class, honestly consider 
patients he has seen, whose health has been wrecked by so-called 
conservatism, and who subsequently required a more or less serious 
operation to restore them to even a moderate degree of health, and 
ask himself the question whether these patients would not have been 
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better off if some method had been employed at the time of delivery 
which, though seemingly rash, would have prevented not only the 
nervous exhaustion of prolonged labor, but the damage to the 
pelvic organs which resulted from one of the so-called conservative 
operations. 


THE RELATIVE SEVERITY OF THE DIFFERENT FORMS OF 
THE TOXEMIA OF PREGNANCY AND ITS BEARING 
UPON THE TREATMENT.’ 


By Foutxrop, M.D., 


ASSISTANT OBSTETRICIAN TO THE PRESBYTERIAN HOSPITAL, PHILADELPHIA} INSTRUCTOR IN 
OUT-PATIENT OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA. 


AN attempt to classify the different forms of toxemia occurring 
during pregnancy, based upon the organ most seriously involved, 
includes a dissertation upon some points in etiology that are extremely 
indefinite. We can only correlate the evident manifestations of 
disease to reason out a cause, primary or secondary, for the relative 
severity of the form presented. A study of this relative severity 
based upon classified causes, even though secondary, has some bear- 
ing upon the question of the termination of pregnancy. 

Toxemia may be due to some perversion of metabolism in the 
intestines, in the parathyroids or thyroids, in the foetal organism, 
in the placenta, in the kidneys, or in the liver, and still such a mani- 
festation of disturbed metabolism may be only the showing out of the 
weakest point in that person and be caused primarily by a single 
form of toxemia produced by some perverted metabolism in syncitial 
tissue. The point I wish to make, however, is this: be this as it may, 
certain it is that the changes in the liver, for example, add greatly 
to the unfavorable prognosis; and when such toxemia proceeds 
so far as to involve the liver, or when the person presents this as 
her weak point early in the toxemia, a much more serious grade of 
toxemia is present. 

It is perhaps a step forward if we can adduce evidence to prove 
that some one organ is the principal cause or is more profoundly 
disturbed in any case of toxemia, and if by such aid-in classification 
we can get some help as to alleviation or as to when to terminate 
the pregnancy, if necessary. “ 

Basing our ideas upon this, we have heretofore classified toxemias, 
naming them in the order of their severity or danger to life, from 
the least to the greatest, as those due to: (1) Intestinal disturbances, 
(2) thyroid gland disturbances, (3) parathyroid gland disturbances, 


1 Read at a meeting of the Philadelphia Obstetrical Society, February 6, 1908, 
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(4) foetal disturbances, (5) placental disturbances, (6) kidney disturb- 
ances, (7) liver disturbances, and (8) bearing in mind the possibility 
that in rare instances any one of the other glandular structures 
may be the principal organ at fault. 

The simplest form of toxemia, that due to intestinal disturbances 
is so common that fully 50 per cent. of pregnant women suffer from 
it in some form. It is also true that disturbances of digestion are 
one of the primary and usual manifestations of many other toxemias. 
There are two usual forms of primary intestinal toxemia, that due 
to constipation and absorption of poisons, and that due to indigestion 
and generation of poisons also absorbed. ‘The following is an 
example: 

Case I.—A patient was brought to a maternity in an uncon- 
scious condition having had several convulsions. She was a multi- 
para, pregnant about thirty-eight or thirty-nine weeks. She had 
not had a bowel movement for some days; the exact time was not 
known. Lavage of the stomach with the use of active cathartics and 
lavage of the bowel by the rectum resulted in some five hours in 
free liquid catharsis, during which time she had one convulsion. 
The relief of the bowels relieved the pulse tension and the patient 
improved, had no more convulsions, and proceeded some six hours 
later to deliver herself normally. When rational she acknowledged 
not having had a bowel movement for five days. 

From this advanced stage we may proceed backward to all grades 
of such toxemia, to the mildest form of headache and nausea because 
of lack of free evacuations. There is a peculiar tendency of the 
cells of the intestinal mucosa during pregnancy to favor constipation. 

Any preéxisting defect, such as recent typhoid fever, acute or 
chronic enteritis, etc., is usually cause for disturbed digestion and 
assimilation of food, principally the proteid or purin principles. 
There will remain some difficulty in differentiating this primary form 
from such as are symptomatic of disturbances elsewhere. 

The promotion of healthy movements of the bowels, with lavage, 
will clear up the toxemia and the diagnosis. I have never been 
fully convinced that this constipation or other glandular disturbances 
in the intestines may not be a primary causal factor in all toxemias, 
because if allowed to continue it produces an absorption toxemia 
that starts a more serious defect in the liver, kidneys, etc., and which 
if early corrected avoids these severe forms. 

There seems to be an increased demand thrown upon the thyroid 
in all normal pregnancies; any deviation from this results in a toxemia 
of varying intensity and somewhat startling manifestations. Two 
short resumes may illustrate: 

Case II.—A primapara, illegitimately pregnant, presented this 
peculiar menstrual history: since the beginning of the function she 
had had a scanty flow, but perhaps a few times each year. She is 
twenty-three years of age. A vicarious flow from the nostrils and the 
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bowels has been present at times. As pregnancy advanced a pro- 
found anemia became apparent; there was some bleeding even during 
pregnancy from the bowels, and on one or two occasions she vomited 
blood; the quantities shown me were not large. ‘The urine gave no 
evidence of nephritis; the total quantity is not known. The toxemia 
progressed and her anorexia and sleeplessness became more marked. 
The thyroid showed some enlargement. ‘The usual medication 
produced no result. Five grains, four times a day of thyroid extract 
produced a marked amelioration of symptoms and an improvement 
in tone in digestion, and in quantity of urine. She delivered herself 
at term of a toxemic, wizened child, with no bleeding. 

Case III.—A multipara, who had had some slight cedema, but 
no signs of kidney breakdown, became evidently toxic, which may 
have been due-to a number of causes: lack of personal and bowel 
hygiene and indiscriminate eating of proteids and poor elimination. 
Her thyroid is much larger than is usual to find during pregnancy; 
she avers that the gland became large during her first pregnancy 
and never fully returned to normal, and enlarged markedly during 
two succeeding pregnancies. Her headache became excessive, 
exposure induced an infection, and with increased cedema and symp- 
toms of impending convulsions with anuria, she went into labor and 
delivered herself of a male child. ‘The specimen of urine examined 
showed abundant albumin and casts, evidence of fresh kidney 
breakdown. For the anuria and headache I gave her before 
delivery a capsule containing 1 grain of thyroid extract, } grain of 
caffeine citrate, 745 grain of calomel, to start the stimulation of 
excretion and elimination. She had scarcely taken three of these 
capsules, at two hour intervals, when I was sent for hurriedly. The 
thyroid, which had been enlarged slightly above normal, was tense 
and both lobes were as large as a cystic goitre; such it resembled, 
pulsating somewhat from tension of the vessels; so tense and rapidly 
had it developed that the patient was compelled to sit up gasping for 
breath; the headache also was intense. I stopped the capsule and 
used an ice-bag to the throat with good effect, although forty-eight 
hours elapsed before the tumor subsided, and eventually the bowels 
and kidneys acted. ‘The patient made a gradual recovery, with 
persisting nephritis. 

The amelioration of symptoms in Case II, due to the use of the 
thyroid extract, showed a toxemia due to lack of thyroid secretion; 
that of Case III was a toxemia due to a disturbed metabolism brought 
on by exposure, infection, and evident increase of thyroid secretion. 
While the kidneys were in the main at fault some months later this 
patient still showed signs of uremic intoxication, while today she 
is practically well. 

A somewhat rare form of toxemia, so far as our present knowledge 
goes, hard to diagnosticate and correct, is that produced by disease, or 
shall I say disturbance, in the foetus. ‘This is well illustrated in the 
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following patient, whose history record at the maternity has been 
lost, but my own individual notes are sufficient: 

Case IV.—Mrs. R. came under my care in the maternity ward of 
the Presbyterian Hospital in labor. During the preceding six weeks 
she had a temperature ranging from 102° to 103°. Examinations 
had been made for many infections, typhoid and paratyphoid fever, 
tuberculosis, and malaria, all to no avail. Finally, because of some 
alternating character of the temperature, she was placed on large 
doses of quinine, with the result that labor was brought on. She 
delivered herself easily of a child at about thirty to thirty-two weeks 
gestation. ‘The child lived some six hours. The placenta was 
destroyed before I reached the ward the next day. ‘The patient’s 
temperature fell to normal after delivery. While this is the usual 
course in any infection during pregnancy, in this instance it stayed 
at normal and the patient was immediately relieved, and made a 
> way and easy recovery. We were unable to obtain an autopsy on 

e child. 

This case seems to me to illustrate a form of toxemia due to some 
vice in the foetus, classifiable possibly among the forms produced by 
absorption from a dead foetus in the womb or from a syphilitic child. 
It is rarely an overwhelming toxemia, and usually corrects itself by 
the expulsion of the offending body. 

That form of toxemia due to placental or syncitial tissue may be 
of a severe type, may even be the primal cause of all toxemias, and 
when partaking of some forms becomes a malignant invasion of the 
syncitial cells, added to a toxemia from perversion of metabolism. 

Primary kidney toxemias are not as frequent as primary liver 
toxemias, but late in any toxemia a secondary kidney lesion of greater 
or less severity is the rule. I purpose now to point out some cardinal 
points of difference between these two forms, and to discuss their 
diagnosis as bearing upon a conservative termination of the preg- 
nancy. 

i ieee patient with a preéxisting kidney lesion or a bad 
aortic or mitral stenosis gives cause for a grave anxiety. She may 
not be able to go to term, but this is overbalanced by the fact that we 
have visible and palpable means of keeping watch upon her con- 
dition. Rarely should a nephritic or cardiac patient pure and simple 
proceed to convulsions, since any careful man has evidence forced 
upon him long before the storm breaks that his patient is doing 
badly. 

There is this to be said about a pure uncomplicated case of neph- 
ritic toxemia. ‘The evidence appears early in toxemia in the urine, 
and if repeated careful estimations show increase coincident with 
active treatment, the course of action is clear, ample time is given, and 
the patient reacts more quickly, the danger to the life of the mother 
is less, and the hope of an ultimate cure is greater in this form than 
in the latter form, which is, I believe, more common, more insidious, 
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and, allowing personal equation, claims a greater number of patients 
than any other form. é 

Four interesting cases came under my observation during the last 
year at the Presbyterian Hospital Maternity. Three of these 
were toxemias without eclampsia, the fourth had some few convul- 
sions. 

Case V.—Mrs. W., a primapara, was admitted June 1, 1907. 
She was a short, flabby, reddish haired, white woman, with cedema 
of the face, feet, vulva, etc. She had no convulsions. The last 
menses occurred December 24, 1906. She had felt life until the day 
of admission. ‘There was a systolic murmur at the aortic and the 
mitral area. ‘The bowels opened freely on the day of admission and 
each previous day. On June 2, examination of the urine revealed 
1016 specific gravity, neutral reaction, a heavy cloud of albumin, and 
many granular and epithelial casts. She was placed immediately 
upon active eliminative treatment. In spite of steam baths, packs, 
and purging, the cedema of the vulva increased and the albumin in 
the urine increased, ranging to four per mille by the Esbach method. 

On June 11 we induced delivery by avulsing the cervix, packing 
with gauze, removing it in twenty-four hours, and inserting a Voorhees 
bag for twelve hours, and then etherization and manual dilatation. A 
dead foetus, possibly six months, was removed; the placenta was 
removed manually. ‘The delivery was slow, but there were no con- 
vulsions. ‘There was slight fever and odor to the discharge, and 
some fever from disorder of the breasts, which readily subsided. 

On June 17 the urine had a specific gravity of 1010, was alkaline 
and contained albumin, four and one-fourth per mille by the Esbach 
method, and a few hyaline and granular casts. On June 23 the 
urine had a specific gravity of 1012, and contained albumin, four 
per mille, and many hyaline casts. 

This patient has been kept under constant supervision. On 
December 15, 1907, her urine still showed a trace of albumin, but 
no casts. A high grade of anemia developed, but gradually improved. 

This is undoubtedly a nephritic case. We did not allow the toxe- 
mia to proceed to any interference with the function of the liver. 
The evidence of toxemia was so evident that her physician sent her 
in for delivery, and after trying eliminative treatment we were con- 
vinced that it would be impossible to carry the child to viability. 

Case VI.—Mrs. M. D., a multipara, was admitted April 15. She 
had had eclampsia four times, and was now pregnant seven to eight 
months, and evidently markedly toxic. She had not notified her 
physician of the pregnancy until sending for him, with excessive 
headache, substernal pain, and high grade anemia. Because of 
previous experience her physician suggested immediate delivery. 
Since there had been no convulsions and eliminative treatment had 
* not been tried, and as we had not seen a urine report, we felt justified 
in trying elimination and waiting until morning, in the presence of a 
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rigid multiparous cervix. By the morning the patient was blind, 
and the toxemia had made rapid inroads in her hemoglobin. The 
urine report showed a specific gravity of 1020, acid reaction, a cloud 
of albumin, hyaline and pale granular casts, and blood. We 
immediately started delivery by metal avulsion and inserting a 
‘small bag. Securing no result in six hours, we gave choloroform, 
and, using Newell’s dilators, delivered by “‘accouchement forcé.” 
The operation required thirty to thirty-five minutes; but little choloro- 
form was used. ‘The uterus was firmly packed with gauze and salt 
solution was given. Nine hours after operation the patient died, her 
skin turning rapidly to a golden yellow. No autopsy was permitted, 
but the picture was that of a rapid blood disintegration or acute 
yellow atrophy of the liver. 

This patient presented the liver type of acute toxemia. She may 
have had a preéxisting nephritis, but her death was caused by the 
liver breakdown. One may reserve a neutral opinion that this was 
due to the chloroform. I shall not in such cases again use chloro- 
form, but from the rapid demise I feel it may only have hastened, 
not caused death. ‘There were no convulsions. 

Case VII.—Mrs. S., a primapara, five to six months pregnant, 
was admitted having had a few convulsions. She was conscious, but 
had had the usual prodromal symptoms, headache, persisting nervous 
insomnia, etc.; the bowels had been kept open with no avail. No 
urine examination had been made, there had been no decrease 
of the proteid intake. ‘The catheter revealed 3 ounces of pure blood. 
She did not respond to steam bath, but promptly had another convul- 
sion. Ether was given, the cervix opened with the hand, and a living 
six months child extracted. ‘The patient was then bled and trans- 
fused. She did not have another convulsion. During the first 
twenty-four hours we secured by catheter 9 ounces of pure blood; 
then the kidneys responded somewhat to treatment, and we secured 
52 ounces of moderately clear urine. From that time on she made a 
rapid recovery. Now her urine has a specific gravity of 1016, and 
contains no albumin and no casts. 

These reports of startling emergency cases serve to enforce the 
conclusions in regard to careful urine examinations in such cases. 
Without exception the hepatic disturbance, be it primary or second- 
ary, is the leading factor in the mortality. 

In a nephritic patient the toxemia may, if allowed to proceed, in- 
volve the liver. Such added tissue involvement is the most serious 
factor in that patient. Primary liver toxemia is a most insidious 
disease so far as symptomatology goes; only late in the toxemia 
do we find a nephritis. If this be in any measure true, it is of the 
utmost importance to be able early to classify cases as liver toxemias, 
to watch them closely, and to know at what point in the course of the 
toxemia irreparable harm is being done. 

The diagnosis of the liver condition may be arrived at by interro- 
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gating the patient and excluding all other sources as a cause for the 
symptoms; then examining the excretions. If one gets a basis or 
starting point, repeated careful examinations will certainly show 
some changes if for the worse; the condition of the patient, together 
with these readings, is sufficient evidence for definite treatment. 
Repeated studies have demonstrated that to aid the diagnosis it is 
necessary to study the urine, not only for albumin and casts, but also 
to estimate the total daily output of nitrogen, to divide this nitrogen 
into its sources—urea nitrogen, ammonia nitrogen, purin nitrogen, 
or uric acid creatinin nitrogen, and amino-acid nitrogen. 

Repeated examination of such cases, of which the foregoing are 
but final pictures, lead to the conclusion that in the most serious forms 
of toxemia there is to be noted perhaps only a decrease in the daily 
quantity of urine, then perhaps an added decrease in the total daily 
output of nitrogen in the urine, that is, if the patient is on a milk 
diet. ‘Then, with persistence of the toxemia changes in the ratio of 
the different nitrogens occur, usually a decrease of urea nitrogen 
and-an increase of ammonia nitrogen or of amino-acid nitrogen, or of 
both. Any decided increase or persisting increase in the ammonia 
nitrogen or in the rest nitrogen is an indication of serious, irreparable 
changes going on in the liver, and the presence of such low nitrogen 
output and persisting increase of these nitrogens at the expense of 
urea should lead to the induction of labor, irrespective of albumin 
and casts. 

We must not be blind, however, to the fact that there is a form of 
grave nephritis which may produce death, and which shows upon 
urinary examination albumin and casts and a normal or nearly 
normal ratio of the nitrogens. ‘The toxemia producing pernicious 
nausea and vomiting is undoubtedly an overwhelming one and may 
be studied by the same methods. 

The form of toxemia producing chorea, melancholia, mania, etc., 
is also evidenced by changes in the nitrogen output. I have had the 
opportunity to study but a very few cases of these two forms, and 
cannot form definite conclusions as yet. I may conclude as follows: 

Considerable aid as to the kind of and advance of the toxemia may 
be gained by careful and repeated urinary examinations; but such 
examinations take but the place of all laboratory reports. Any 
decision as to the use of the therapeutic measure, the termination of 
the pregnancy, must be based upon the condition of the individual 
patient, and while we at no time should be eager to do this, yet should 
the laboratory finding and the symptoms suggest liver involvement 
it must always be kept before our minds as a possible necessity. 
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THE OCCURRENCE AND SIGNIFICANCE OF NEGATIVE RESULTS 
IN BLOOD-CULTURE STUDIES.' 


By E. Lipman, M.D., 


ADJUNCT VISITING PHYSICIAN AND ASSISTANT PATHOLOGIST TO THE MOUNT SINAI 
HOSPITAL, NEW YORK. 


In practically all of the blood-culture studies which have been 
published attention has been drawn mainly to the positive findings 
and their significance. As the result of a study of over 1500 cases 
of fever by means of cultures made from the blood, we have been 
impressed with the importance of directing attention to the signifi- 
ance of negative results in cases in which the question of the presence 
of a bacteremia has been brought up. It is my purpose to present 
to you the main facts which have been brought out by our studies.’ 
A consideration of all the data at our disposal would not be practi- 
cable, because we should become lost in a mass of detail and because 
a number of points are still under consideration. 

In discussing this subject, it will be necessary to speak largely 
on a number of subjects which belong more or less to the domain of 
surgery and the surgical specialties. But the internist is so often 
called upon to help elucidate the cause of febrile complications of 
surgical diseases or the cause of a fever unduly continued after the 
performence of an operation, that I have considered it advisable to 
present the subject here. 


I. Under what conditions do we find blood cultures (properly 
made) negative in cases in which the existence of a general 
bacterial infection is suspected? 


1. The case may not be one of infection by one of the bacteria 
easily cultivated by our present methods.* It may be a case of tuber- 
culosis, actinomycosis, or syphilis; it may be due to an infection by 
protozoa; it may be due to parasites of any kind which have not yet 
been isolated. It may be a case of newgrowth with fever, or a case 
of disease of the hematopoietic organs (Hodgkin’s disease, pseudo- 
leukemia, etc.). It is particularly when these last-named conditions 
are confined to the abdominal cavity and give no characteristic local 
findings that the diagnosis of a general infection is often seriously 


entertained. 

1 Read at a meeting of the Association of American Physicians, Washington, D. C., May 12 
and 13, 1908. 

2 T have discussed this question briefly on another occasion (Johns Hopkins Bulletin, July, 
1906). 


3 We include here the following organisms: the typhoid bacillus, paracolon bacillus, colon 
bacillus, meningococcus, Bacillus proteus, Bacillus mucosus capsulatus, gonococcus, Bacillus 
pyocyaneus, glanders bacillus, anthrax bacillus, streptococcus, pneumococcus, Streptococcus 
mucosus, staphylococci, influenza bacillus, and the attenuated cocci found in certain cases of 
endocarditis. 
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2. The case may be one of infection by one or more of the ordinary 
bacteria, but they may not be present in the blood at the time the 
blood culture is made. We must discuss here the so-called specific 
fevers, on the one hand, and the local infections due to the pyogenic 
organisms, on the other. 

(a) So many studies of the bacteriology of the blood in the 
specific fevers have appeared in recent years that there is little new 
to be added. In‘ pneumonia, as is known, different authors have 
found organisms present in varying percentages of the cases. While 
it is probable that the blood contains cocci at some time in every 
case, we cannot be sure (except, perhaps, in very severe cases) of 
finding the cocci in a given case at the time when we make our 
examination. 

In typhoid fever the bacilli seem to be present in every case until 
within a few days before the temperature discontinues being constant. 
After that time the chances of finding the bacilli become less and 
less. In paratyphoid fever the same rule probably holds good. 
But there are not enough cases of this disease studied as yet. 

In cerebrospinal fever the organisms quite frequently are not 
found in the blood. Elser found them present in 25 per cent. of 
the cases. According to our experience, they may be present early 
in the severer cases, and are present in cases which have fever (and 
arthritic and cutaneous phenomena) before the meningitis develops. 
(Cases have been reported in which no meningitis developed. ) 

In influenza we have had negative results, but our studies have 
not been extensive. ‘There are not many indubitable positive find- 
ings in the literature. In rheumatism and rheumatic endocarditis 
we have found no bacteria in the blood. ‘The frequency of bacter- 
emia in glanders we do not yet know. It would appear that the 
bacteremia occurs frequently in the acute type. 

I might interpolate here that in tuberculosis of the lungs neither 
in early nor in advanced cases have we encountered any examples 
of invasion of the blood by the pyogenic bacteria. 

(b) In discussing the cases of infections due to the so-called 
pyogenic bacteria—and these form the basis of the more valuable of 
our studies—I shall group with the streptococci and staphylococci the 
pneumococcus,’ Bacterium coli, Bacillus proteus, Bacillus mucosus 
capsulatus, and gonococcus.° While local infections and bacter- 
emize due to the last-named organisms are not very frequent, a study 
of our cases indicates that the same rules regarding general invasions 
apply to them as to infections by streptococci and staphylococci. 


4 In several cases corresponding to the so-called post-typhoidal sepsis we have not found 
any bacteria in the blood. 

5 In including the pneumococcus here, I have reference to those cases only in which 
pneumonia is not the primary lesion. 

6 The bacillus pyocyaneus and anthrax bacillus are so infrequently found that I shall omit 
them from consideration here. 
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While we cannot deny that in every local infection at some time 
or other bacteria are present in the blood, our studies show that there 
is a number of reasons why we do not find bacteria in the blood in 
a given case at a given time. 

The bacteria may not be demonstrable at any time in a given 
case. Often they are present early in the course of the infection 
and disappear later with or without secondary foci being established. 
These foci may be established some days after the bacteria are no 
longer found in the blood current. | When the valves of the heart 
become infected, the bacteria are found in the blood. An excep- 
tion to this statement will be noted in the second section of the paper. 

The organisms may be present in the blood only until the local 
focus has been properly operated upon. It is often remarkable to 
see how rapidly a marked bacteremia will disappear after ligation of 
the jugular vein in a case of sinus thrombosis or after an operation 
for osteomyelitis. In a case of sinus thrombosis recently studied, 
two hundred colonies of Streptococcus mucosus were found in 
each cubic centimeter of blood. ‘Two days after ligation of the 
jugular vein the blood contained no bacteria. In a case of osteo- 
myelitis of the humerus there were found five hundred colonies of 
Staphylococcus aureus to the cubic centimeter of blood. ‘Three 
days after operation the blood was sterile. 

At times the bacteria will invade the blood current for a short time 
during the course of the disease. ‘This may at times be due to sur- 
gical intervention in a case in which bacteria were not previously 
demonstrable. 

In some cases we must assume that metastatic foci are set up by 
the passage of a bit of infected thrombus through the blood (so- 
called “infection by transport”). At times this happens even 
when there is no macroscopic evidence of thrombus formation. In 
such cases bacteria may not be demonstrable in the blood. When 
a secondary focus has been established in this fashion and the 
peripheral venous circulation is not part of the pathway of the in- 
fected material, it is still easier to understand how metastatic foci 
can be developed without bacteria being found by means of blood 
cultures. Such a condition is seen, for example, when a brain abscess 
is caused by the lodgement of a bit of thrombus from a pulmonary 
vein, in a case of empyema. 

In connection with some forms of local infections, particularly 
when they are extensive, bacteremia is quite frequent, subject to the 
conditions I have described. In cases of osteomyelitis, in particular, 
systemic invasions are frequent. In a number of others it is 
surprising to find that, notwithstanding the fact that the lesions are 
often extensive and severe, bacteremia is not often found. I shall 
cite some of these conditions: 

1. Secondary Parotitis. In the rare instances in which the paro- 
titis is a true metastatic infection bacteria may be found in the 
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blood. But in the form which complicates operations and abdominal 
or other disease, and which is supposed to be a mouth infection, we 
have not found bacteria invading the blood from the inflamed gland. 

2. Erysipelas. In only one case (nasal erysipelas) did we find a 
bacteremia. 

3. In cases of mammary abscess, no matter how extensive, we 
did not meet with any invasions of the blood. _ 

4. Empyema does not usually cause a bacteremia. 

5. In osteomyelitis of the inferior maxilla we have not seen a 
bacteremia, even when the condition was complicated by thrombosis 
of the cavernous sinuses. 

6. In cases of liver abscess we have seen a bacteremia only when 
they were cholangitic in origin. 

7. In cholecystitis, we have been able to demonstrate a bacteremia 
only when cholangitis was present. ‘This subject requires further 
study. 

8. Appendicitis. We have studied 60 cases of various types. 
In none were bacteria present in the blood. In one case which 
came to autopsy there was found an acute endocarditis of a type in 
which we always find bacteria in the blood. No culture had been 
made during life.” 

9. In a study of cases of peritonitis secondary to intestinal disease 
(appendicitis, necrosis of the intestine due to various causes, etc.), we 
were surprised to find no positive blood cultures. 

10. In the pyelitis of pregnancy it is the exception to find baeteria 
in the blood. 

11. In cases of extensive infective thromboses, purulent or non- 
purulent, bacteria may be absent from the blood. In sinus throm- 
bosis most of the cases show bacteremia early, but some do not later 
in the course of the disease. Some cases of thrombosis of the pelvic 
veins and inferior cava following infections of the female genitals 
are unaccompanied by a bacteremia throughout, even though there 
may be metastatic abscesses of the lungs present. 

We have studied fifteen cases of suppurative pylephlebitis, most 
of which were accompanied by liver abscesses; in only one was a 
bacteremia demonstrable (pneumococcus). But in this case the 
infection of the vein was due to a cholangitis (due to calculous 
cholecystitis), and this condition may have been the starting point 
of the bacteremia. In the cases of pylephlebitis with very numerous 
liver abscesses bacteria must at times be free in the portal vein. 
To this and similar conditions I have applied the terms “cryptic 
bacteremia” and “partial bacteremia.” We could also speak of a 
“portal bacteremia.” 


7 Sheitlis has reported a case of streptococcemia in appendicitis (Medical Record, November 
2, 1907). 
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II. Of what value are negative results obtained in the course 
of examinations of the blood for bacteria? 


The data which I have given, when studied in connection with 
individual cases, will yield many facts of diagnostic and therapeutic 
value. I shall attempt to emphasize some of the more important 
conclusions that we have been able to draw. It is hardly necessary 
to direct attention again to the necessity of controlling the bacterio- 
logical and clinical studies by means of each other. 

1. In the grouping of certain cases for study, negative blood- 
cultures are of value. For example, cases of chorea without bac- 
teremia® should be classed separately. ‘The same holds true of 
such conditions as the erythema group, acute toxic icterus, and the 
purpuric diseases. When we obtain from the blood of such cases 
bacteria such as I have listed above, we must consider the chorea, 
erythema, or purpura, as the case may be, a clinical picture due to 
the toxins produced by the bacteria found. The cases with nega- 
tive cultures should be kept in a separate group for study. Later 
investigations may show that even this group is not due to a single 
etiological factor. 

2. In a case of supposed typhoid fever, if the blood-cultures 
have been negative and the temperature remains constantly high 
for three or four days longer, it is important to consider the possibility 
that one is dealing with another condition, and not simply view the 
case as one of typhoid fever in which the bacilli have not been found. 
In a case which I observed last summer, with enlarged spleen, 
atypical roseola, constant temperature, and abdominal symptoms, 
two blood cultures were negative. The temperature remained 
constant, about 104° to 106°; the Widal reaction was absent. ‘The 
case proved to be one of general miliary tuberculosis. The abdom- 
inal symptoms, which for a time led us to fear a perforation, were due 
to recent peritonitis over the spleen, liver, and a coil of intestine in 
the right iliac fossa (due to tuberculosis of these viscera). I felt 
that we could have earlier suspected the correct diagnosis (we sus- 
pected it only on the day before death) had we laid greater stress 
on the negative cultures with a continuance of a constantly high 
temperature. 

3. A negative blood culture may at times be good corroborative 
evidence of the diagnosis of acute articular rheumatism. In some 
cases of general infection by the ordinary pyogenic cocci the clinical 
picture may resemble rheumatism (the fluid in the joints may or 
may not later become purulent). We have seen this particularly 
in cases of infection of otitic origin. In some cases of supposed 
rheumatism we have, by finding attenuated cocci in the blood, such 
as are found only in cases of subacute or chronic infection of the 


8 I exclude all agonal and terminal invasions in the remarks that follow. 


} 
} 
if 
f 
if 


LIBMAN: NEGATIVE RESULTS IN BLOOD-CULTURE STUDIES 553 


heart valves, been able to draw attention to the real seat of disease 
in the patient.° 

4. When a patient has a local infection with very severe con- 
stitutional disturbances, it is often of prognostic value to know 
that there are no, or not many, bacteria in the blood. 

Last fall I took care of a man who suffered from an inguinal ade- 
nitis and cellulitis with a constitutional disturbance of such severity 
that we were very suspicious of a severe general infection. The 
primary focus was opened up, some pus evacuated. ‘The blood 
culture was found negative, a fact which made the situation much 
less tense. The profound constitutional disturbance disappeared 
rapidly, the patient making a good recovery. No metastatic foci 
developed. 

5. If a patient has a local infection that has been operated upon, 
and general symptoms persist, a negative blood culture shows that 
there is no systemic invasion. Either the local trouble has not been 
cleared up or there exist metastatic infections or an intercurrent 
disease. If the local infection is so situated that it can be properly 
explored, and if such examination does not show sufficient trouble to 
account for the symptoms, metastatic foci or intercurrent conditions 
are surely present. 

We have seen many instances in which this view point was of 
value. In a case of cholecystitis the symptoms continued after the 
gall-bladder was drained. A general infection was believed to be 
present by the surgeon, but the blood culture was negative. A 
subphrenic abscess was later found and opened. ‘The symptoms 
continued, and a general infection was again assumed to be present, 
but a negative blood culture again showed that a general infection 
could be excluded. Later, an interlobar empyema was found. 
Often the report of a negative blood culture has thrown out a diag- 
nosis of general infection, and later a tuberculosis of the lungs or 
some other part of the body has been found as a cause of the persist- 
ence of symptoms after a pus focus had been properly attended to. 
I could cite many other examples. 

A patient should not be considered as having a general infection 
unless bacteria are demonstrated in the blood. Much harm may 
otherwise be done. And I may state here again that a small number 
of bacteria cannot by themselves be held accountable for marked 
constitutional symptoms. 

6. If a patient has had a local infection and bacteremia, and the 
bacteremia disappears after operation, this constitutes a certain 
amount of evidence that the local infection is under control. 

7. Ifa patient has, or has recently had, a local infection, a diagnosis 
of infection of the{valves of the heart (so-called “malignant” or 


® Cases in this group quite often present arthritic phenomena. As a rule, however, the 
joint changes are not of a markedly acute type. 
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“ulcerative endocarditis”) cannot be made if the blood cultures are 
negative. In cases in which the heart valves were infected from 
local lesions we have found bacteria in the blood in every case except 
one. ‘That was a case, in the service of Dr. Manges, of gonorrheal 
abscess of the mitral valve. Originally the organisms must have 
passed through the blood to have infected the valve. But the nega- 
tive results of our cultures were easily explained by the fact that the 
only lesion on the valve was a closed sac containing pus full of gono- 
cocci. Cultures at an earlier date might have been positive. For- 
tunately the diagnosis was not difficult clinically. As it is well 
known that the gonococcus is not as easy to cultivate as many other 
organisms, one must be more guarded in giving his opinion in cases 
of infection by this organism. 

We have had only one case in which the bacteria were present 
in one culture and not in an earlier one, although the endocarditis 
was clinically present when the earlier culture was made. At the 
time at which the case was studied (six years ago) our methods were 
not as good as they are now. Nevertheless, we would recommend 
the making of two cultures in all doubtful cases. 

The point which I raise in this section is important, because when 
a diagnosis of “malignant endocarditis” is once made, less or no 
attention is apt to be paid toward clearing up a primary focus or 
secondary foci. In a case of osteomyelitis of the pubes which had 
been thoroughly treated, a consulting surgeon stated that the case 
would be fatal because “malignant endocarditis” had supervened. 
There was present enough clinically to suggest such a diagnosis. 
On the basis of a negative blood culture I stated that it was not wise 
to diagnosticate a valvular infection, and that some other cause 
should be searched for. ‘There was found an osteomyelitis of the 
upper end of the left femur. ‘This was operated upon and the 
patient recovered, the constitutional disturbance disappearing 
promptly. 

8. In chronic endocarditis with fever, negative blood-cultures are 
of value in excluding recent bacterial infections of the valves. In 
some of the cases the fever curve and the other clinical phenomena 
are almost identical with those seen in some cases of so-called “ulcer- 
ative endocarditis.” It is unnecessary to discuss here the various 
conditions that may be the cause of more or less prolonged fever in 
cases of chronic endocarditis. It is particularly in the cases in which 
bits of thrombotic material or bits of lime from a calcareous valve 
are being thrown into the circulation, and in which petechiz are 
present that we find the resemblance to certain cases of recent 
bacterial infection of the valves. 

In a patient with chronic endocarditis, who is suffering from a local 
infection anywhere in the body, a negative blood culture may be the 
only means of excluding an infection of the heart valve. In such a 
patient a negative blood culture at the height of the infection is 
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very reassuring, for there is often present the fear of the development 
of an acute endocardial lesion.” 

9. Negative blood cultures are at times of service in the diagnosis 
of infective thromboses of veins, and especially in the differential 
diagnosis between such conditions and acute endocardial lesions. 

In cases of postpartum infection, negative blood cultures with the 
co-existence of repeated attacks of chills and fever with leukocytosis, 
even if there are only slight or no local phenomena, point to throm- 
boses of veins in the pelvis (of course, other causes, such as a pyelitis 
or malaria must be excluded). When the question of ligation of 
the veins comes up it may be important to exclude the diagnosis of 
acute endocarditis. 

Occasionally negative blood cultures will help us in establishing 
the diagnosis of pylephlebitis. When it is known that a patient 
has had a local infection in the portal territory (for instance, an 
appendicitis, or a gangrenous hemorrhoid), it is natural to think of 
a suppurative pylephlebitis if there develop repeated seizures of 
chills and fever and a high leukocyte count. 

But there occur cases of infective thromboses (purulent or non- 
purulent) in the portal system in which there is no clinical evidence 
of a primary intra-abdominal focus, and which are characterized 
by only vague general or abdominal symptoms, repeated seizures 
of chills followed by fever of varying height, and a high leukocyte 
count. Late in the disease the diagnosis may be made simpler by 
the development of tenderness over the liver, evidences of liver ab- 
scesses and some icterus, or a slight or moderate ascites. 

It is important in all cases characterized by repeated chills, high 
fever, and leukocytosis to keep in mind the possibility of thromb- 
botic processes in veins. The veins which are the most important 
for consideration are the veins of the extremities, the lateral and 
cavernous sinuses, the pelvic veins, and the veins of the portal system. 
If the veins of the extremities are affected, the diagnosis is usually 
evident. If the lateral or cavernous sinuses or the pelvic veins 
are involved, we have always found a clue in the evidence of the 
existence of a primary focus. Infections of the cavernous sinuses 
usually present pronounced local symptoms, by means of which the 
diagnosis may be made. Infections of the lateral sinus or of the 
pelvic veins may present no decided local evidence. 

By exclusion we must keep in mind in certain cases the possi- 
bility of the infection of veins in the portal system." In these 


10 We do not know how often cases may occur in which the valves are infected, and in which 
the patient recovers and no damage occurs of a type that gives evidence of the implication 
of the valve at the time of the infection or after recovery. While such a condition is possible, 
clinically it plays no role. 

11 It is, of course, necessary in such cases to take into consideration the possibility of syphilis, 
actinomycosis, intra-abdominal growths, disease of the intra-abdominal lymphoid tissues, and 
obscure, forms of tuberculosis. Into the diagnostic questions that arise in this connection 
I hope tb enter on a later occasion, 
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cases the differential diagnosis sometimes lies between an endo- 
carditis and a pylephlebitis. But in the cases of endocarditis 
which we have encountered, in which a picture similar to that 
found in pylephlebitis was seen, we have always found bacteria in 
the blood. So that when the question arises as to whether a 
patient is suffering from an acute infective endocarditis or a sup- 
purative pylephlebitis, the absence of bacteria in the blood excludes 
an endocarditis. It is hardly necessary to add that a positive 
culture does not exclude a pylephlebitis because, as I have stated 
above, it is possible to find bacteria in the blood in the latter 
disease. ‘The same holds true in connection with the diagnosis of 
infection of other veins. By following the line of reasoning above 
given,we have been enabled in several cases to suspect the existence 
of a suppurative pylephlebitis in patients in whom there was clinically 
no clear evidence early in the disease of an intra-abdominal lesion. 
And in these cases, the postmortem examination confirmed our 
suspicions. 


SUGGESTIONS OF THE PUPIL IN GENERAL DISEASE. 


By Epwarp Jackson, M.D., 


PROFESSOR OF OPHTHALMOLOGY IN THE UNIVERSITY OF COLORADO, DENVER. 


Or his recent paper on “Ocular Symptoms in Cerebrospinal 
Meningitis,” Ballantyne’ devotes one-fifth to descriptions of the 
pupillary symptoms. He states that “abnormalities of the pupils 
were the most common symptoms. ‘Thus, only 6 out of 69 cases in 
which the pupils were examined, had no pupillary abnormality.” 
There was inequality of size, mydriasis, miosis, alterations of light 
reflex, ciliospinal reflex, oribicularis reflex, and in one case total 
absence of pupil reflexes on the day of death. But he sums up the 
matter thus: “‘ None of the pupillary phenomena, with the exception 
of total absence of the reflexes, seems to be of any value as regards 
diagnosis or prognosis.” 

An enormous amount has been written about the pupil, some of 
it contradictory, most of it indefinite, and often what has been posi- 
tive and definite has been mistaken and misleading. The pupil 
furnishes no pathognomonic symptoms of general disease. It does 
not finally settle any doubtful questions of diagnosis. ‘The practi- 
tioner who expects it to make the diagnosis for him, or who relies 
on it to give him positive information of the approaching result, is 
sure to be disappointed. Swanzy’ says: ‘The condition of the pupils, 
whether normal, contracted, or dilated, is of very slight significance 


1 Brit. Med. Jour., July 27, 1907. 
2 System of Diseases of the Eye, edited by Norris and Oliver, vol, iv, p. 602. 
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or value in the diagnosis either of the position or of the kind of any 
intracranial lesion. And yet, slight in value as is the state of the 
pupils in cerebral cases, there is probably no symptom which receives 
more regular attention from the clinicist in his note-taking.” 

But to anyone who is on the lookout for clues that he may be 
able to follow to a positive diagnosis, for suggestions of a possible 
explanation of the case before him, the pupil is enormously sugges- 
tive. The sideroscope, devised to detect the presence of steel 
within the eye by the perturbations of a delicately poised magnet, is 
found to work but poorly in the steel-framed buildings and among 
the industrial electric currents of our large cites. It too easily 
responds to a multitude of attractions. So the pupil reacts so 
readily and to so many different influences that in the present state 
of our knowledge we are quite unable to interpret with certainty its 
behavior in disease. But it is full of suggestions of profitable lines 
of investigation for the alert diagnostician in any branch of internal 
medicine. 

Within a few days I saw a man brought into a hospital with 
consciousness seriously disturbed, following a blow on the right parie- 
tal region; but investigation revealed no fracture at that point. The 
right pupil appeared normal, the left noticeably dilated. ‘There 
were no other obvious localizing symptoms. Study of the reflexes 
showed their alteration on the right side, pointing to lesion of the 
left brain, What the lesion was, just where it was, what would be 
its outcome, the pupil did not say. But it declared there was a 
lesion, and that the case was worthy of most painstaking study. 

Recently my attention was called to inequality of the pupils in a 
young man in the Denver County Hospital. It was the left pupil 
that was dilated. ‘The young man was suffering from pulmonary 
tuberculosis, and the pulmonary lesion, or at least the first and 
principal lesion, was situated on the left side. The condition of the 
pupil was utterly inadequate as a basis for the diagnosis of pulmo- 
nary tuberculosis. But how valuable such a suggestion would be 
in some early cases! 

Pernot, who examined 1140 cases of phthisis, found inequality 
of the pupils present in 6 per cent. of cases in the first stage, in 8 per 
cent. of those in the second stage, and in 14 per cent. of the patients 
who had reached the third stage. The altered pupil was on the 
same side as the chief pulmonary lesion. In the first stage the pupil 
was dilated. In the second stage it was sometimes dilated and 
sometimes contracted on the side of the lesion. In the third stage 
the change was more generally a contraction. Bichelonne* examined 
69 patients known to be suffering from the first stage of phthisis, 
or suspected of that disease; and found that 10 presented dilatation 
of the pupil on the side of the pulmonary lesion. 


3 Annales d’oculistique, October, 1905. 
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The probable explanation of the phenomenon is that the pul- 
monary disease acts through the sympathetic, an irritative lesion 
causing contraction of the dilator muscle of the iris. Later in the 
disease, destruction of the affected fibers produces a paralysis of the 
dilator, and consequent miosis. Such contraction of the pupil I 
have repeatedly seen in connection with tubercular disease of the 
sympathetic glands of the neck. Bicheionne suggests three possible 
points for the nerve disturbance; (1) Disease of the ganglion; (2) 
affection of the communicating fibers from the spinal nerves, passing 
in close contact with the apex of the pleura; and (3) irritation of the 
branches of the sympathetic, distributed within the lung itself. The 
last suggestion would serve equally well to explain dilatation of the 
pupil, which has been observed on the side of the pulmonary lesion 
in croupous pneumonia; although Sighicelli* claims that dilatation 
of the pupils is always present in pneumonia, and ascribes it to the 
influence of a pneumococcic toxin. 

Signorelli® from a study of pupillary reflexes connected with the 
internal viscera, concluded that inequality of the pupils in general 
indicates the side of the body on which the lesion is situated. Thus, 
he considered dilatation of the left pupil an important symptom of 
disease of the spleen. 

Disturbances of the pupil are generally mentioned as one of the 
symptoms of disease affecting the arch of the aorta. ‘The explanation 
was that these disturbances are due to the involvement of the cervi- 
cal sympathetic in the local disease. Irritative conditions caused 
dilatation, and destructive lesions, miosis. This explanation was 
unchallenged for many years. 

However, Babinski* pointed out that the clinical facts frequently 
did not fit the explanation; and he suggested that the real relation 
of the pupillary symptoms to aortic disease was that they had a 
common cause—syphilis. Chaillous’ reported two cases of aortic 
dilatation supporting Babinski’s view. In one the condition of the 
pupil was dependent on complete ophthalmoplegia interna. In the 
other case there was complete loss of the light reflex, not simple 
inequality of the pupils. Vaquez* reported two cases of syphilitic 
disease confined to the valves of the aorta, in which there was loss 
of the light reflex, and inequality of the pupils. Rodiet® upholds 
Babinski’s view; and Braillon’ reports cases of mitral disease in 
support of it. 

This question regarding aortic disease brings up the general sub- 
ject of the pupil in syphilis. It ought to be recognized that all 
abnormalities of the pupil not due to temporary causes are very 
suggestive of syphilis. In 1900 Harris advanced and strongly 


4 Gaz. med. Lomb., 1900. 5 Riforma med., xxii, No. 36. 
® Proc. soc. des hép., November, 1901. 7 Annales d’oculistique, July, 1902. 
8 Recueil d’ophtalmologie, May, 1902. ® Ibid., November, 1906. 


1 Gas. des. hép., June 21, 1906. ul Brit. Med. Jour., September 29. 
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supported the view that the loss of the light reflex, with preservation 
of other pupil movements (the Argyll-Robertson symptom), was not 
a symptom of locomotor ataxia, but a symptom of syphilis. 
Lesynsky” had before that suggested that unilateral reflex irido- 
plegia was generally of syphilitic origin. Dufour’ has never seen 
this symptom except in syphilis. Nageotte accepts this view of 
the symptom. 

I have seen three patients—a man aged thirty-one, a woman aged 
thirty-six, and a woman aged twenty-eight years—who presented 
complete loss of the light reflex without any other symptom of loco- 
motor ataxia. ‘These patients were all of them first seen more 
than six years ago. One of them continued under observation for 
over three years. So far as I know, no symptoms of locomotor 
ataxia subsequently developed. ‘The first two gave the history of 
syphilis; the third was strongly suspected of syphilis, although 
her history pointed to the immediate causation of this trouble by 
an attack of influenza. 

Sulzer” has called attention to disturbance of the pupil reactions 
entirely apart from hyperemia or inflammation of the iris, as a tran- 
sient, early, secondary symptom of syphilis. Among 53 cases, he 
mentioned such symptoms in fourteen. 

With regard to abnormalities of the pupil, however, we should 
bear in mind that at this altitude (Denver, 5280 feet), and to a 
greater extent at still higher altitudes, cases of partial ophthalmo- 
plegia interna occur more frequently than elsewhere. Some of 
these cases are apparently not connected with syphilis. The dilata- 
tion of the pupil is always in my experience accompanied by 
weakness of accommodation, and one eye is always more affected 
than the other. I have seen a case of this kind recover completely, 
after several weeks’ sojourn at a low altitude without other treat- 
ment. Such patients have always been benefited by remaining some 
‘time at a low altitude; in general health as well as in the ocular 
paralysis. ‘The need of temporary removal to a lower altitude may 
be taken as one of the suggestions of this condition of the pupil. 


12 New York Med. Jour., August 6, 1898. 
18 Gaz. hebd. de méd. chir., June 19, 1902. 
14 La presse med., December 4, 1901. 

18 Ann. de dermat., March, 1901. 


i” 

if 
i 
1 
i 
j 

i 


560 SACHS: RAYNAUD’S DISEASE 


RAYNAUD'S DISEASE, ERYTHROMELALGIA, AND THE ALLIED 
CONDITIONS IN THEIR RELATION TO VASCULAR 
DISEASE OF THE EXTREMITIES.' 


By B. Sacus, M.D., 


ALIENIST AND NEUROLOGIST TO THE BELLEVUE HOSPITAL; NEUROLOGIST TO MOUNT SINAI 
HOSPITAL, NEW YORK. 


At a meeting of the Association of American Physicians, in 1901, 
I called attention to the intimate relation existing between certain 
vasomotor neuroses and trophoneuroses, and vascular disease of the 
extremities. At that time it seemed to me to be important to prove 
that Raynaud’s disease and erythromelalgia are not independent 
morbid entities, but symptom groups, pure and simple, that might 
in rare instances be associated with central nervous disease, but are 
far more often the expression of disease of the peripheral bloodvessels. 
It was conceded then, as it is conceded now, that these vasomotor 
and trophic affections may be due to some occult (say trophic) 
influence, but in the end it was the interference with the peripheral 
blood supply that was the direct cause of the clinical symptoms. 
The majority of writers had recognized that Raynaud’s disease 
might be associated with central nervous disease, but if more often 
dependent upon disorder of the bloodvessels. 

One of the ablest of recent authors on this subject, H. Strauss,’ 
writing in 1905, proposes to substitute for the term Raynaud's 
disease the designation Angiospastic gangrene. According to this 
author, the gangrene is rarely symmetrical, and is the result of 
malnutrition due to ischemia or spastic cyanosis. Raynaud’s 

disease, far from being a trophoneurosis, is, according to Strauss, 
a pure angioneurosis occurring either as an independent form of 
disease or in association with some central nervous affection. In this 
view I heartily concur. 

In the interpretation of erythromelalgia there has been a great 
diversity of opinion. Efforts had been made to attribute it to changes 
in the posterior gray matterof the spinal cord (Eulenburg,’ Auerbach,* 
and others), as though the dignity of the disease demanded such an 
explanation. I do not deny that such may be the case, but a large 
experience has taught me that the cases associated with spinal 
symptoms of any sort are few and far between. By degrees, the 
views advanced chiefly by American writers (Weir Mitchell, 


1 Read in connection with the following paper by Dr. L. Buerger, at the meeting of the 
Association of American Physicians, Washington, D. C., May 12 and 13, 1908. 

2 Archiv f. Psychiatr., etc., vol. xxxix, p. 109. 

3 Neurol. Centrl., 1893, p. 657; Deutsch. med. Woch., 1893, p. 1325. 

4 Deutsch. Zeit. f. Nerven., 1897, vol. ii, p. 143. 

5 Philadelphia Med. Times, 1872; also Mitchell and Spiller, Amer, Jour. Mep. Sct., 
January, 1899; also Clinical Lecture on Nervous Diseases, Philadelphia, 1897. 
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Sachs and Wiener,® Hamilton,’ Barker,’ and others) have obtained 
general credence. The spinal origin of erythromelalgia is now 
defended less warmly, and the question to be decided is whether or 
not these various forms of vasomotor and trophic disturbances, 
including the acrocyanosis chronica, with or without gangrene 
(Barker), are invariably of purely vasomotor origin, and whether, 
even when associated with symptoms of an undoubted spinal char- 
acter (tabes, etc.), they are not due to the accompanying peripheral 
vascular disturbance rather than to spinal disease. 

The continued study of this subject has been fairly forced upon me 
by the unusually large number of cases of this description that I 
have seen in the surgical and the neurological services of Mount 
Sinai Hospital, while some of the most interesting forms have been 
observed in private practice among patients of all creeds and classes. 
So far as the hospital cases are concerned, it is probable that mal- 
nutrition, premature arteriosclerosis, and the peculiar occupations 
(tailoring, sewing-machine work—all of them involving, as can 
readily be understood, a retardation of the venous circulation) are 
responsible for the frequent occurrence of these special disorders. 
My dermatological friend, Dr. Lustgarten, is firmly convinced that 
a large majority of these cases are due to syphilitic disease. While 
it may be true that a very large number of the hospital patients whom 
we have seen have had constitutional syphilis, I must state emphati- 
cally that in such cases as I have observed, and in which I have 
made a thorough inquiry and examination to prove or disprove the 
presence of constitutional syphilis, I have in rare instances only been 
able to satisfy myself on this point. Moreover, yielding to Dr. 
Lustgarten’s opinions, I have given deep sublimate injections, in 
many of the cases without satisfactory results, although Dr. Lust- 
garten reports verbally to me that he has seen a number of the cases 
get well after antisyphilitic treatment. Many of these disorders are 
subject to spontaneous improvement, and the majority of the incip- 
ient cases do fairly well on rest alone. I am under the strong 
impression that rest in bed, with the foot elevated, and the applica- 
tion of heat, by favoring the return circulation of the blood, do more 
to improve the clinical conditions than any severe or thorough anti- 
syphilitic treatment could accomplish. 

Ample opportunity has been afforded us not only for the clinical 
study of all these conditions, but for an exhaustive analysis of the 
underlying morbid states. ‘These studies in pathology have been 
carried on by Dr. Buerger.* He will not need me to stand sponsor 
for his conclusions, interesting as they will prove to be to those con- 
cerned with the clinical aspects of various acroneuroses. The 
important point is that the studies have revealed in these disorders a 


6 Philadelphia Med. Jour., June 29, 1901; also Mt. Sinai Hosp, Rep. for 1898. 

7 Jour. of Nerv. and Men. Dis., vol. xxxi, No. 4, p. 21. 

8 Ibid., 1907, p. 653. ® See the following paper. 
VOL. 136, No. 4.—ocToBER, 1908. 19 
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striking interference with the peripheral blood-supply, thus fully 
corroborating and amplifying the findings of Wiener and myself in 
these diseases, as published seven years ago. So far as we have 
been able to determine up to the present time, the anatomical 
changes are very much the same in the various clinical groups. 
Whether or not special anatomical conditions may at some day be 
assigned as a basis for special clinical types will have to be left to 
future consideration. According to Dr. Buerger’s studies, the morbid 
changes are the same whether the cases be designated clinically as 
erythromelalgia, Raynaud’s disease, or acrocyanosis. 

If we were to adhere rigidly to the descriptions of the disease as 
originally presented by Raynaud, or to the description of erythro- 
melalgia as given by Weir Mitchell, we should no doubt be compelled 
to exclude some of the cases herein referred to. While it is not wise 
to depart too widely from the type as described by its discoverer, we 
must make allowance for variations that occur from a type and for 
the broadening studies of later years. ‘Thus, as Strauss mentions, if 
we insisted on a symmetrical distribution of gangrene in Raynaud’s 
disease, we should often be compelled to make a different diagnosis 
in cases in which all other symptoms point to the existence of this 
affection; and similarly, as I pointed out some years ago, it will not 
do to eliminate from the category of erythromelalgia all cases 
in which wet or dry gangrene occurs at some stage of the disease, 
although Weir Mitchell insisted that this absence of gangrene was one 
of the points of differential diagnosis between erythromelalgia and 
Raynaud’s disease. I am confident that Dr. Mitchell himself will 
yield this point, since there are many cases of undoubted erythro- 
melalgia in which gangrene has developed. 

The special value of these clinical studies has been not merely in 
calling attention to the various forms of vasomotor and tropho- 
neuroses, occurring in the upper and lower extremities, but the study 
of them has helped to rivet attention upon the disorders resulting 
from, deficient blood supply of the extremities, and, among other 
things, the examination of the pulsation of the dorsal artery of the 
foot has become almost as important a part of the general physical 
examination as is the routine examination of the radial pulse. 

In summarizing clinically the experiences of recent years, I wish 
to emphasize a number of points; in submitting clinical proof, I 
have, so far as possible, endeavored to utilize some of the histories of 
patients in whom the amputation of diseased portions of the extremi- 
ties has given Dr. Buerger the opportunity to make his excellent 
= studies.” ‘The points especially to be emphasized are 

ese: 

1, Erythromelalgia and Raynaud’s disease are often associated 


with one another; a sharp line of demarcation between the two 


%0 I have purposely avoided giving the histories of text-book cases. 


| 

. 


SACHS: RAYNAUD'S DISEASE 563 


cannot always be maintained; and the types blend into one another 
so readily that the exact labelling of a case is often a matter of great 
difficulty. 

2. The clinical symptoms at one part of the disease correspond 
closely to the erythromelalgic type,and at a later stage to the Raynaud 
type. 
"3. Erythromelalgia is relatively frequently associated with gan- 
grene, generally dry gangrene. 

4. There are cases which, in their incipiency, present typical 
symptoms of Raynaud’s disease, and as they progress might very 
well be designated cases of spontaneous gangrene due to obliterating 
endarteritis (or angiothrombosis—Buerger). In the following cases 
these various points are well illustrated: 

Case I.—S. R., a cigarmaker, aged fifty-seven years, was admitted 
to the hospital, January 28, 1907. Both his parents died of Bright’s 
disease. He had been a very hard worker, but was well enough 
until three years ago when his foot became very sensitive to cold. 
About a month prior to his admission the patient felt pain radiating 
down the back of right thigh and leg. When the feet were dependent 
they became livid and cold. After a brief stay in the hospital he 
was much improved and requested his discharge. He was re- 
admitted June 28, 1907. At.this time his left leg was more affected 
than the right. Both feet were tender on slightest pressure. When 
they hung over the edge of the bed they became erythematous from 
the soles to the upper level of the malleoli. The veins stood out 
prominently in contrast with the vivid red of the skin. If the feet 
remained in the dependent position, they became cyanosed up to the 
knees, and erythematous spots of irregular outline appeared over 
both knees. No pulsation could be felt over either dorsal pedal 
artery. ‘The left fifth toe was in a state of dry gangrene. After 
much hesitation on the part of the surgeons, amputation above the 
left knee-joint was performed. ‘The patient developed{ delirium 
three days later, which was followed by coma and death. ‘There 
was no evidence at any time either of diabetes or of central nervous 
disease. No autopsy was granted; but Dr. Buerger examined the 
amputated limb, which yielded typical changes in the bloodvessels. 

CasE II.—A. P., laborer, aged forty-nine years, was admitted to 
the hospital April 5, 1907. Eight years ago he had a burning pain 
in the fourth and fifth fingers of the right hand which extended up to 
the shoulder. After six months the pains ceased. One year ago 
he began to notice a burning sensation over the dorsum of both feet 
in walking; the feet always felt cold. On examination we found 
slight cedema of both legs; the toes of both feet were blue; on the 
outer aspect of the left foot were two ulcers. When the feet were in 
dependent position the toes became violaceous in color and excessively 
painful. After a few weeks the big toe of the left foot presented a 
small dark spot, which gradually developed into an increasing area 
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of gangrene for which amputation was performed by Dr. Lilienthal 
about a month later. The amputated limb was examined by Dr. 
Buerger. ‘The patient made a good recovery. 

In this case most of the symptoms were those of the Raynaud type; 
although in general appearance and behavior there was a distinct 
resemblance to the limbs as seen in some conditions of erythrome- 
lalgia. ‘The histological findings were in all respects like those of our 
first case. 

Case III.—H. R., a travelling salesman, aged thirty-five years, 
was seen in consultation September 25, 1907. He denied syphilis, 
but had been a hard worker since the age of thirteen years. Five 
years ago he felt severe pain in the big toe of the left foot. After 
two weeks the nail of this toe came off, and a large ulcer devel- 
oped on the outer surface of the foot. This ulcer healed; at the 
same site another ulcer had formed; during the last six weeks the 
ulcer had grown much larger. This patient got relief when the foot 
hung downward; while he was in bed the foot was numb and painful. 
During the examination it was noted that the entire left foot was 
swollen, red, and extremely painful; the patient was comfortable only 
when his knees were crossed and when he clasped the foot firmly in 
his hands. ‘There was a large ulcer of the big toe of the left foot 
with exposure of the bone. All the other toes were intensely livid. 
The pulse could not be felt over the dorsal, the popliteal, or the iliac 
arteries. ‘The pulses in the right lower extremity were equally 
deficient, except that the right iliac pulse could be felt. ‘There was 
no evidence of nephritis or of diabetes, Amputation was advised. 
Such a case as this might well be designated as one of spontaneous 
gangrene, although the resemblance to erythromelalgia was undeni- 
able. The evidences of widespread arterial disease, the greater 
pain in the recumbent position, and the early ulceration are of 
especial interest. 

Case IV.—J. L., a clothing presser, aged forty-seven years, was 
seen by me at the hospital (Dr. Lilienthal’s service) in November, 
1906. ‘The only facts of importance in his history were that he had 
worked as a foreman in a Russian forest fourteen hours per day, 
and that his hands and feet had been frozen frequently. He was 
a heavy smoker and a moderate drinker; there was no evidence of 
syphilis. His present illness dates back about eight years, when he 
began to complain of drawing pains in both calves. ‘This was worse 
after standing for any length of time, and especially on walking. Later 
on, pain set in in the soles of both feet (“flat-foot pains”). About five 
years ago he began to complain of cold feet; said his feet were bluish 
in color after standing, and that there were drawing pains in toes 
of left foot. The second toe of left foot was amputated about five 
years ago on account of progressive sloughing. ‘Three years ago the 
second toe of the right foot underwent dry gangrene; three months 
ago the fifth toe of the right foot met a similar fate. Six months ago 
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he began to complain of drawing pains in both hands, and noticed a 
bluish discoloration. ‘The tip of the middle finger of the left hand 
began to turn black two months prior to my examination. At this 
time the records showed: A peculiar pinkish coloring of all the finger 
tips; the tip of the middle finger of the left hand is painful; a small 
portion of the pulp of the right middle finger has sloughed away. 
The grasp is good, sensation normal in both upper extremities, and 
both radial pulses are of fair quality. When the hands are held 
high above the head the finger tips become much paler, and it takes 
a long time for the pinkish color to return after the hands have been 
lowered. In the lower extremities the ravages of the disease are 
particularly noticeable. ‘The second and third phalanges of the 
second toe of right foot have fallen off; the middle toe has been 
amputated; the tip of the right little toe is black and gangrenous; 
other toes are blue. The tip of the last phalanx of the left large toe 
is missing. ‘The second toe has been amputated. Pain is not 
increased when feet are in a dependent position, except that there 
are pains occasionally in the heels. All reflexes and sensation are 
normal; pulsation cannot be felt either in the dorsal arteries of the 
feet or in the posterior tibial arteries. In spite of the inroads made 
by the disease, after a stay of one month in the hospital, under general 
tonic and stimulating treatment, the patient was discharged “im- 
proved.” It is worth noticing as etiological factors, in this typical 
instance of Raynaud’s disease, the exposure to cold, the excessive 
use of tobacco, and the long hours of work. ‘The process was rela- 
tively destructive, but remained limited to the finger tips and toes. 

5. I wish to call attention to the occasional association of Ray- 
naud’s disease with chronic rheumatism, and to its occurrence in 

- cases of cerebral endarteritis. It is almost superfluous to point out 

the relation in these cases between the defective blood supply of the 

extremities and the cardiac and vascular disease accompanying these 
disorders. ‘The following case may be cited to illustrate this point: 
CasE V.—Mrs. M. F.>aged fifty-seven years, was seen April 23, 
1900. She has had chronic articular rheumatism, and has pre- 
sented all the symptoms of mitral stenosis, with occasional deficient 
compensation. At the time of my examination the patient was 
much troubled by attacks of pain in the upper extremities, the finger 
tips becoming blanched and the nails turning blue, without any 
acute heart disturbance to account for such changes. Such attacks 
would last for several hours and would then disappear. On one 
occasion a note was entered on my records: “ Fingers swollen, glossy, 
livid, and nails very blue.” From May 20 on, for a period of 
about one month, the hands were invariably blue in the dependent 
position, the fingers glossy and painful. After treatment by the use 
of hot baths for the hands, massage, and nitroglycerin, the condition 
was much improved. This same patient had an attack of left 
hemiplegia five years previously. I have not seen the patient for 
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several years, but understand that up to the time of her death, a 
few months ago, the vasomotor disturbances in the upper extremities 
did not recur. 

6. Special attention should be directed to the association of inter- 
mittent claudication with symptoms of the Raynaud type, an associa- 
tion which was theoretically conceived a number of years ago both 
by Erb and myself, but which I have seen demonstrated in only a 
few instances. Erb proved conclusively that intermittent claudica- 
tion is due to interference with the peripheral blood supply, and 
in my first paper on erythromelalgia I stated that from the view- 
point of pathology, “intermittent claudication may be contrasted 
with erythromelalgia (motor paralytic symptoms with sensory and 
vasomotor disturbances, both due to peripheral nerve disease follow- 
ing upon obliterating endarteritis).” If Dr. Buerger’s views are 
correct, we shall have to substitute “thrombo-angiitis” for “obliter- 
ating endarteritis.” 

CasE VI.—Mr. E. R.., aged fifty-five years, was seen by me in 
consultation with Dr. Joerg, of Brooklyn. Patient has the appear- 
ance of a man in good health. He states distinctly that until seven 
years ago he was able to climb high mountains, but found in the last 
four years that his right calf was painful after walking, and has had 
calf-spasms for many years. About a year ago he noticed the same 
pain in the left leg. ‘The pain begins in the dorsum of the foot and 
travels up the leg as far as the knee. After lying in bed for one 
hour the pain disappears. During the past few months he feels 
completely exhausted after walking for about fifteen minutes. After 
the lapse of this period the legs give way, and he has a feeling of 
being almost completely paralyzed. After a few hours’ rest he 
feels that he would be able to walk miles, but whenever he has 
walked ten or fifteen minutes the power of the legs seems to give out. 
On examination it was found that both feet were blue, particularly 
the left; toe nails blue; his hands were also livid. He has periods in 
which the fingers are absolutely white and numb, and he has to rub 
them very vigorously. Of late he has noticed the same in the toes. 
He has considerable pain during these periods, both in the fingers 
and toes. ‘The left knee-jerk is slightly livelier than the right, but 
there is no ankle clonus on either side, a very slight Babinski occa- 
sionally on the left. No dorsal pulse can be felt, and no popliteal. 
He has a general arteriosclerosis. 

There can be no doubt that in this case there is a distinct inter- 
mittent claudication, though not as advanced or as complete as in 
some other cases, and with this is joined distinct evidence of dis- 
turbances in peripheral circulation, both in the hands and the feet, 
resembling in every way the symptoms of Raynaud’s disease. ‘The 
association of these two groups of symptoms points indubitably to 
the fact that the changes in the bloodvessels of the upper and lower 
extremities are responsible for both groups of symptoms. 
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THROMBO-ANGIITIS OBLITERANS: A STUDY OF THE VASCULAR 
LESIONS LEADING TO PRESENILE SPONTANEOUS 
GANGRENE.’ 


By Leo Buercer, M.D., 


ASSISTANT ADJUNCT SURGEON AND ASSOCIATE IN SURGICAL PATHOLOGY, MT. SINAI 
HOSPITAL, NEW YORK. 


THERE is an interesting group of cases characterized by typical 
symptoms which the Germans have described under the name 
“Spontan-gangrin.” In 1879 von Winiwarter published the 
results of the pathological findings in one case, and reported an 
obliteration of practically all of the arteries of the leg by reason of a 
chronic proliferative process, due, inehis opinion, to a new growth 
of tissue from the intima. He, therefore, proposed a new name for 
this condition, namely, “endarteritis obliterans.” Patients afflicted 
with this so-called endarteritis obliterans present symptoms which are 
so characteristic that the diagnosis is not difficult.) I have had occa- 
sion to observe some thirty cases of this disease, and have made patho- 
logical studies on the vessels obtained from eleven amputated limbs: 
— The disease occurs frequently, although not exclusively, among the 
Polish and Russian Jews, and it is in the dispensaries and hospitals 
of New York City that we find a good opportunity for studying it 
in its two phases, namely, in the period which precedes and in that 
which follows the onset of the gangrene. We usually find it occur- 
ring in young adults between the ages of twenty and thirty-five or 
forty years, and it is because the gangrenous process may begin at 
an early age that the names presenile and juvenile gangrene have 
been employed. In one class of cases there are rather character- 
istic attacks of ischemia. ‘The patients complain of indefinite pains 
in the foot, in the calf of the leg, or in the toes, and particularly of 
a sense of numbness or coldness whenever the weather is unfavorable. 
Upon examination we see that one or both feet are markedly 
blanched, almost cadaveric in appearance, cold to the touch, and 
that neither the dorsalis pedis nor the posterior tibial artery pulsates. 
When the foot becomes warm some color gradually returns. Some 
patients complain of rheumatic pains in the leg, others are able to 
walk but a short distance before the advent of paroxysmal shooting, 
cramp-like pains in the calf of the leg makes it imperative for them 
to stop short in their walk. Some of these cases give the typical 
symptoms of intermittent claudication. After months—or, in some 
cases—even years have elapsed trophic disturbances make their 
appearance. It is at this stage that another rather unique symp- 
tom makes its appearance: one which gives the foot the appearance 


1 Read at a meeting of the Association of American Physicians, Washington, D. C., 
May 12 and 13, 1908, 
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typical of erythromelalgia. In the pendent position a bright red 
blush, of the toes in the anterior part of the foot comes on rather 
rapidly, extending in some cases to the ankle or slightly above. 
Soon a blister, hemorrhagic bleb, or ulcer develops near the tip 
of one of the toes, usually on the big toe, frequently under the nail, 
and when this condition ensues the local pain becomes intense. 
Such trophic disturbances may at times make little progress and 
last for months; sometimes, however, the skin in the neighborhood 
shows cyanotic discoloration, and dry gangrene of the whole toe is 
an early issue. Even before the gangrene, at the ulcerative stage, 
amputation may become imperative because of the intensity of the 
pain. ‘The left leg is usually the first to become affected, although 
both limbs may show vascular disturbances almost simultaneously, 
and, when such is the case, the trophic changes, the ischemia or the 
reddening may give rise to a symptom-complex, often diagnosticated 
as Raynaud’s disease. In short, after longer or shorter periods, char- 
acterized by pain, coldness of the feet, ischemia, intermittent claudica- 
tion, and erythromelalgic symptoms, evidences.of trophic disturbances 
_appear which finally pass over into a condition of dry gangrene. 
Historicat. Although the literature bearing upon the pathology 
Ast the disease just described is large, I wish to call attention only to 
some of the more important contributions. Von Winiwarter and 
Friedlander ascribed the closure of the vessels to a proliferation of 
the cellular and fibrous elements in the intima, and therefore proposed 
to call the lesion by the name “endarteritis obliterans.” This 
theory has been accepted by most authors, and even to-day, it is to be 
found in all the text books. Somewhat later, Wilonski pronounced 
the opinion that the essential change in the vessel walls was due to a 
multiplication of the elastic fibers, and proposed the name “arteritis 
elastica” for the condition. Perhaps the most important contri- 
butions are those of Weiss and Zoege von Manteuffel, because these 
authors placed an entirely new interpretation upon the pathological 
findings. Basing his paper upon the studies of his assistant Weiss, 
von Manteuffel suggests that the extensive occlusion of the vessels 
in this disease is dependent upon a primary arteriosclerosis; that 
the obliterative process commences in the popliteal artery, where it 
owes its inception to the formation of a parietal white thrombus; and 
that by virtue of a gradual extension of the parietal thrombus down- 
ward, followed by organization, a picture resembling an obliterative 
endarteritis is produced. In his cases the veins did not seem to be 
involved in the process. Von Manteuffel comes to the conclusion 
that the thrombosis is due to desquamation of endothelial cells, and 
that this occurs where the intima shows most advanced lesions of 
arteriosclerosis, namely, somewhere in the popliteal artery. In 
spite of the veiws expressed by these latter authors, Sternberg, from 
the study of eight cases, is in accord with the old conception first 
suggested by von Winiwarter. Bunge, on the other hand, agrees with 
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von Manteuffel, but his three cases appear to be instances of advanced 
arteriosclerotic change in elderly people rather than examples of the 
disease grouped under the name “‘endarteritis obliterans.” 

Two schools, then, have arisen among those who have made 
careful anatomical investigations: first, those who agree with von 
Winiwarter and who attribute the closure of the vessels to prolifera- 
tion of the.intima; and second, those-who-eonsider the process to be 
a peculiar type of arteriosclerosis in which desquamation of endothe- 
lium in the popliteal artery leads to the formation of parietal white 
thrombi and to occlusion of the arteries by direct peripheral exten- 
sion from the primary focus. 

During the last year and a half, through the kindness of Drs. 
Lilienthal, Gerster, and Sachs, of the Mt. Sinai Hospital, I have 
been able to make careful anatomical studies on eleven amputated 
lower extremities.? Although the results of the macroscopic and 
microscopic examination of the vessels agreed in part with the 
findings of other authors, a large number of additional facts were 
obtained which throw new light upon the pathology of the process. 
I may anticipate now by saying that from my own findings I can not 
agree with the veiws of von Winiwarter or von Manteuffel, but have 
come to the conclusion that we are dealing here with a thrombotic 
process in the arteries and veins followed by organization and canal- 
ization, and not with an obliterating endarteritis. 

Gross Parnotoay. If we dissect out the vessels in these cases, 
we are struck by the fact that there is an extensive obliteration of the 
larger arteries and veins. Besides this, we find two other lesions 
which vary greatly in their intensity, namely, the periarteritis and 
the arteriosclerosis. 

Upon making a large number of sections through such obliterated 
arteries and veins at different levels, we find certain characteristic 
appearances, which, in a general way, depend upon the age of the 
occluding process. Usually the vessel is seen to be filled with a 
grayish or yellowish mass that can be distinctly differentiated from 
the annular wall of the Vessel, and that appears to be pierced at one 
point (more rarely at a number of points) by an extremely fine 
opening through which a minute drop of blood can be squeezed. 
Such obturating tissue is firm in consistency, and does not at all 
resemble the crescentic or semilunar occluding masses typical of 
arteriosclerosis. ‘The vessel itself is usually contracted, so that its 
wall appears somewhat thickened. This picture is characteristic 
of arteries or veins which are the seat of a very old obliterative pro- 
cess, and is to be found most frequently in the peripheral portions 
of the vessels, although at times this type of lesion may extend 
throughout the whole length of the vessel, from the dorsalis hallucis 
almost into the popliteal. 


2 Since reading this paper eight additional cases have been studied, 
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As we trace certain of the obliterated arteries or veins upward, 
we are apt to meet with a change in the character of the obturating 
tissue. Frequently it becomes softer, more brownish in color, and 
terminates abruptly in the lumen of an apparently normal vessel; 
at other times the brownish tissue gives way to soft reddish masses 
which are evidently the results of recent thrombosis. In some cases 
this thrombotic process occupies large portions of the vessel’s course; 
in others, it is of short extent and terminates in a long cone of recent 
thrombus. 

It is interesting to note that the veins share equally with the 
arteries in the lesion of occlusion. In some cases the veins are more 
extensively involved than the arteries, and this is particularly true 
of the collaterals of the posterior tibial, which are often closed when 
the anterior tibial veins are open. As for the arteries, we usually 
find an obliteration of a part or the whole of the anterior tibial, of 
the dorsalis pedis, and dorsalis hallucis, an occlusion of the posterior 
tibial and plantar vessels, with or without involvement of the peroneal. 
Sometimes the anterior tibial is practically normal in its upper 
half or upper two-thirds. More rarely a large portion of the dorsalis 
pedis is open, with the beginning of the occlusion in the upper part of 
this vessel or in the lower part of the anterior tibial. It is to be 
regretted that the termination of the process in the posterior vessels 
of the leg could not be determined in every instance because of the 
fact that amputation was done at a point where the posterior tibial 
was closed. In two cases, however, the popliteal and part of the 
posterior tibial vessels were found free; in others the popliteal could 
be felt to pulsate before the operation, and we can therefore conclude 
that in a number of cases at least the obturation does not attain the 
level of the popliteal artery. 

Without giving a detailed description of the extent of the occlu- 
sion in all the cases, I may summarize by saying that we usually 
meet with obliteration of large territories with closure of the distal 
parts of the vessels, rather than the proximal; that there is often an 
involvement of some of the smaller branches, such as metatarsal 
and tarsal, but that the smallest arteries are free. ‘The beginnings 
of the obliteration are not to be sought in the capillaries nor in the 
finest branches. If we follow the vessels upward, we frequently see 
a sudden cessation of the process, and in a number of instances we 
find that some 5 or 10 cm. of a vessel’s length is closed and that the 
portions above and below are apparently normal. 

It is from a study of the terminations of the obliterating masses 
of tissue, together with a study of those parts of the vessels which are 
apparently unaffected by the process, that most valuable informa- 
tion in regard to the pathology of the disease can be gained. As 
already indicated, there may be a sudden and abrupt change from 
occluded vessel to normal vessel; that is to say, the yellowish-brown 
tissue terminates in a rounded dome-like process which projects into 
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an apparently normal lumen, or there may be a transition into 
red thrombotic masses or a conversion of the denser occluding tissue 
into tissue not unlike granulations. Such terminations occur at 
various points in the course of the arteries and veins. In one case the 
obliteration of the anterior tibial extended to about the middle of 
its course, and above this point its walls were almost normal save for 
some thickening of the intima. In another case the upper and lower 
terminations of the occluding tissue were found in the posterior 
tibial and in the peroneal arteries. 

The peculiar appearances presented by these terminations, the 
apparently normal condition of the vessel above and below the 
occluding masses, and the transition into thrombosed areas, all 
speak in favor of the view that we are dealing with a thrombo- 
arteritis or thrombophlebitis, rather than with a proliferative or 
obliterating process derived from the intima of the arteries and veins. 
The microscopic studies gave sufficient exidence of the correctness 
of this conception. 

Besides the lesion of occlusion there are two other striking changes, 
namely a certain amount of arteriosclerotic thickening and peri- 
arteritis. ‘The arteriosclerosis is never pronounced except in those 
rare instances in which the patient has suffered from the disease for 
many years and has reached the latter part of the fourth decade. As 
a rule, we note but a very slight degree of whitening or thickening of 
the intima here and there in the patent portions of the vessels. In 
a very few cases small atheromatous patches are present. ‘There 
were deposits of lime in but one case, and these were of small extent. 

A much more interesting and more important change is the 
fibrotic thickening of tissues immediately about the vessels, which 
I wish to discuss under the term “peri-arteritis.” Wherever the 
vessels are occluded there is apt to be an agglutinative process which 
binds together the artery and its collateral veins, and sometimes also 
the accompanying nerve, so that liberation of the individual vessels 
by dissection is difficult. ‘This adhesive condition is due to fibrous 
tissue growth, and varies considerably in its amount. At times we 
find little or no change about the occluded artery, at times fairly 
firm agglutination of the vessels in the sheath without much fibrosis, 
and at other times, so large an amount of connective tissue growth that 
isolation of the vessels or nerves becomes impossible, and the vascular 
structures make up one dense rigid cord. In a general way we 
may say that whenever both the collateral veins and the artery are 
occluded, we expect a fair amount of peri-arteritis, and that when but 
one vessel is affected, the perivascular change may be insignificant; 
and finally that the amount of peri-arteritis varies in the different 
cases as well as in the different territories affected by the disease. 

Histotocy. ‘The pictures presented by the vessels that are 
involved in this process are so varied, that I must. confine 
myself to the description of those rather typical changes that have 
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suggested the true nature of the process to me, and from a study of 
which we can see the development of the lesion from its incipiency 
to its final maturation. I wish to point out: (1) The lesions of 
arteriosclerosis; (2) those that belong to the peri-arteritis; (3) the 
typical pictures found in the old obliterative process; (4) the differ- 
entiation of this lesion from the occlusive changes of arteriosclerosis; 
and (5) the various stages in the development of the occluding pro- 
cess from the beginning of the thrombosis to the final filling up of the 
vessel with dense fibrotic masses. 

Both the arteries and the veins show varying degrees of thickening 
of the intima, the usual subendothelial changes with a fairly well 


marked hypertrophy of the internal elastic lamina without much- 


proliferation of new elastic tissue in the thickenings of the intima. 
Of the two types of elastic tissue production pointed out by Jores, 
that which is dependent upon reduplication or hypertrophy of the 
internal elastic lamina is the more pronounced. Now and then in 
the older patients there are small plaques. Although the very 
small arteries may also be the site of thickening of the intima, this 
change is never sufficiently great to lead to complete or even marked 
obliteration of the lumen of the vessel. In the popliteal artery the 
formation of nodular thickenings is most extensive, but even here 
these are of moderate size. 

The perivascular changes manifest themselves in a proliferation 
of connective tissue, in and around the adventitia, and are of two 
types, recent and old. Where the perivascular proliferation is 
active, the fixed connective tissue cells multiply and fibrous inter- 
cellular substance is deposited. Here and there small perivascular 
foci of lymphoid cells are found, but these do not seem to take an 
important part in the formation of connective tissue. In the old 
variety the fibrotic process appears to have come to a standstill, and 
the vessels and nerves are encased by dense bands of fibrous tissue, 
sometimes of a hyaline nature. 

If we examine a cross-section of an artery or vein which is the seat 
of an old obliterative process, we often find an irregular, centrally 
placed lumen, a large amount of new-formed tissue occluding the 
original lumen, and certain changes in the media, the whole picture 
giving the impression that there is an extensive proliferation of the 
intima, namely an endarteritis obliterans (Fig. 1). From a con- 
sideration of the descriptions which are to follow, we will understand, 
however, that the new masses in the lumen are not derivatives of 
the intima, but owe their origin to organization of obliterating red 
thrombi. In the occluding tissue we find a fairly large number of 
capillaries, some blood pigment, and fibrous tissue which is either 
tich in cells (Fig. 2) or has already become sclerotic in nature. 
Where the process is oldest, there the capillaries are few, the con- 
nective tissue has become dense, the pigment has disappeared, and 
either in the middle or near the periphery of the obturating mass 


Fic. 1.—Obliterating tissue; old variety in dorsalis pedis; can be mistaken for ‘‘endarteritis 
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obliterans;’’ old connective tissue; canalization; only slight vascularization of media. X 60. 


Fic. 2.—Obliterating tissue; young variety, in the posterior tibial artery; on the right 
the vascular young connective tissue with numerous cells and blood pigment; on the left 
the thickened intima and part of the media. X 250. 
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Fic. 3.—Old fenestrated obliterating tissue in the anterior tibial artery; above, the media 
and intima; below, blood spaces, dense connective tissue, and pigment. XX 80. ar 


Fic, 4.—Lesions of the media in medium-sized arteries; many capillaries with or without 
slight perivascular lymphoid infiltration in the media; penetration of the internal elastic 
lamina by vessels which enter rather old typical occluding tissue. X 125. 
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Fic. 5.—Obliterating arteriosclerotic process (orcein). The greater part of the lumen is 
occluded by tissue arising from the intima, and containing the typical elastic tissue found in 
arteriosclerosis; the small triangular clear area in the left part of the lumen contains a recent 
thrombus. X 40. 


Fic. 6.—Absence of elastic tissue in thrombo-angiitis obliterans (orcein). The lumen is filled 
by old organized clot; no elastic-tissue production; below, elastic tissue in an arteriosclerotic 
plaque. X 40. 
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Fic. 7.—Elastic tissue in thrombo-angiitis obliterans, Perivascular disposition. >< 40. 


Fria. 8.—Thrombotie process at the site of an arteriosclerotic plaque in the posterior tibia 
artery; typical elastic tissue in plaque; absence of elastic fibers in the obliterating mass except 
around certain vessels. X 40. 
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Fics. 9 and 10.—Ked thrombus in anterior tibial vein. In Fig. 9 the termination of the 
clot (shrunken) lies in a portion of the vessel whose media is normal. In Fig. 10 the organizing 
process has commenced: the clot is adherent; with it there is the usual vascularization and 
slight cellular infiltration of the media. XX 40. 
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Fic. 11.—Early thrombosis with very slight changes in the media and intima; note the 
peripherally situated giant-cell foci. XX 60. 


Fia, 12.—Termination of the occluding tissue of the peroneal and anterior tibial arteries 
in two different cases. 
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Fic. 13.—Central termination of an occluding mass in the peroneal artery, longitudinal 
section; vessel collapsed on the left, with the opposed intima layers in contact; the rounded 

extremity of an organized thrombus fills the distal half of the artery; slight thickening of | 
the intima independent of the obliterating tissue. X 50. j 


Fic. 14.—Old canalized thrombus giving an appearance similar to that found in obliterating 
arteriosclerosis; elastic-tissue formation around newly formed vascular channels. Obliter- i 
ating tissue, which is very old and dense, would show a great many elastic fibers arranged 
parallel to the internal elastic lamina if the process were arteriosclerotic. The large channels 
are found to divide into smaller ones at other levels. X 40. 
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Fig. 15.—Artery and veins showing different stages of the obliterative thrombotic process; 
above there are two recently thrombosed veins; in the centre and below, an artery and vein 
are filled with sclerotic canalized tissue. X 18. 


} 
{ 
| 
' 
{ 
| 


BUERGER: THROMBO-ANGIITIS OBLITERANS 573 


there is a large dilated vessel which is surrounded by connective 
tissue and which simulates the remnant of the original lumen. In 
other vessels there are large sinuses in the occluding mass (Fig. 3), 
or dilated vessels separated by dense connective tissue; or, there are 
atypical conformations in which two large blood spaces are separated 
by a septum that appears to spring from the intima of the vessel. 
The internal elastic lamina is thrown into marked folds, and between 
it and the connective tissue described, there may be a slight or 
moderate amount of fibrotic change in the intermediate layer of 
Eberth. The striking lesion of the media is the presence of capillaries 
with or without a small amount of lymphoid infiltration in their 
immediate vicinity (Fig. 4). Such capillaries may be present in 
small or in large numbers, depending upon the age of the process; 
where the occlusion is recent, the signs. of activity in the media are 
striking, the capillaries plentiful, the cellular infiltration marked. 
The fine vessels come in from the adventitia, pass through the media, 
and penetrate the internal elastic lamina in order to vascularize the 
obturating mass. 

What are the distinguishing features which enable us to differen- 
tiate an arteriosclerotic process from the lesions just described, and 
how can we establish the independence of the obturating masses 
from the intima from which most authors would have them arise? 
By the employment of the elastic tissue stains certain characteristics 
are brought to light which make it possible for us to say whether we 
are dealing with a thickening of the intima or with a new tissue lying 
in the lumen of the vessel. In arteriosclerosis we often find large 
obturating plaques which almost completely fill the vessel, the 
small space that is left being finally closed by a thrombus which 
becomes organized. It is not difficult to recognize such lesions as 
being arteriosclerotic when we note the large amount of elastic 
fibers in the plaque and note that these fibers are disposed for the 
most part parallel with the internal elastic lamina (Fig. 5). In 
the occluding masses of so-called endarteritis obliterans, we find 
either a total absence of elastic fibers, or, when such are present, a 
growth of fibers around the larger canalizing vessels, particularly 
about those which are thick-walled and old (Figs. 6 and 7). 

The differences in the two lesions are well elucidated by the 
pictures which we obtain when we examine vessels that show a 
combination of marked arteriosclerosis and so-called endarteritis 
obliterans. At times we find occlusion of a vessel by obturating 
masses at the site of an arteriosclerotic plaque, and then the dis- 
tinctions which I have pointed out become very apparent (Fig. 8). 
In such places the elastic fibers that belong to the thickened intima 
do not pass over into the occluding tissue except in those rare 
instances in which the penetrating vessel has ruptured such elastic 
fibers and has carried them for a short distance inward. 

The most instructive histological pictures are those that are 
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obtained in an examination of the vessels that are closed by transi- 
tional occluding tissue, and by this I mean obturation due to red 
thrombotic masses which can be traced into the softer brownish tissue 
and which finally may terminate in the dense old masses, the his- 
tology of which has already been discussed. In a number of cases 
and especially well marked in the vessels in an extremity which was 
amputated because of pain without gangrene, such transitions from 
areas of red thrombosis into the older stages were found. If we 
examine a vein or artery at or near the termination of the red throm- 
bus, we find a fairly recent clot filling the lumen of the vessel without 
change in the vessel wall (Fig. 9). A short distance farther the clot 
becomes adherent in places and the corresponding portions of the 
media show beginning lymphoid infiltration and the earliest signs 
of vascularization (Fig. 10). At a point still farther removed, the 
aspect of the thrombosis has considerably changed. A number of 
miliary foci, not unlike miliary tubercles, make their appearance 
near the periphery, and there are evidences of organization such as 
the formation of capillary sprouts, fine capillaries, and fibroblasts 
(Fig. 11). ‘The miliary foci present a central area of fibrin, and one 
or more giant cells (probably phagocytic in nature) with cells not 
unlike endothelial cells in a peripherial zone. Such giant-cell foci 
are but early stages in the process of organization. At another level 
the picture changes. The miliary foci gradually become lost, the 
vascularization of the clot becomes marked, the fibrin is almost 
absent, and numerous small round cells are scattered throughout. 
Here the media also shows quite a number of small capillaries with 
or without perivascular lymphoid infiltration. Whilst the fine 
vessels in the thrombus at this level are thin-walled, we soon note 
a change in their character. They become longitudinally disposed, 
here and there they connect with the media, they are surrounded 
by numerous round cells and fibroblasts and some blood pigment. 
These latter pictures correspond to the tissue which appears brownish 
and is not very firm. From this point on the transition into the 
old type is fairly rapid. The cells in the obturating mass disappear 
and the fibrous intercellular substance becomes abundant, some of 
the capillaries atrophy, others become dilated, forming large spaces 
with well defined walls; at times there are numerous sinuses giving 
a fenestrated appearance; at times there is a centrally placed vessel 
resembling a much diminished lumen of the original vessel, and some- 
times such canalizing vessels are centrally placed. With this final 
maturation of the organizing process there are certain concomitant 
regressive changes in the media, namely, a diminution in the number 
of capillaries and the disappearance of alien cellular elements. 

A detailed discussion of all the bizarre appearances that were 
found would take me too far, and I have therefore described only 
those changes which seem to me to be valuable in elucidating the 
nature of the occlusion, and which show that this is to be sought 
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not in an endarteritis, but in the organization of obliterating thrombi. 
I have given in brief the stages in the development of the process, 
and have shown how the old typical pictures can be directly traced 
into the areas of old and recent thrombosis; further how the changes 
in the media are dependent upon vascularization of the clot and are 
' not primary. What other evidences have we that establish the 
correctness of our view of the process? A histological study; of 
some of the terminations of the obturating tissue, particularly of the 
abrupt variety, gives valuable information on this point. ‘Thus if 
we make longitudinal sections through those rounded ends of 
occluding tissues which mark the cessation of the process in some 
of the vessels, we see how the closed portion of the vessel surrounds 
a vascular mass of young connective tissue and pigment; we note 
how the end of this mass rounds off, that it seems to be wholly 
independent of the intima except for points of junction by means of 
penetrating capillaries, and we are struck by the absence of patho- 
— lesions just beyond the point of closure (Figs. 12 and 13). 
e must not fail to interpret the nature of those pictures which 
would at first sight be mistaken for obliteration due to proliferation 
of the intima; namely, those in which there is a large canalizing 
vessel more or less centrally placed, surrounded by a fair amount of 
elastic fibers (Fig. 14). ‘The paucity of elastic fibers in what would 
appear to be thickened intima, and the fact that the apparent 
remnant of the original lumen of the vessel usually divides at other 
levels into a number of smaller blood spaces, many of which finally 
communicate with the media, make it evident that we have here 
simply another product of the organizing thrombotic process. 

Before closing the description of the vascular lesions it may be well 
to allude to some of the very interesting observations that were made in 
cases in which the thrombotic process was evidently of long duration. 
Here we frequently find that various stages in the organizing and 
thrombotic process may be represented not only in different vessels 
of the limb, but also in the separate members of a vascular sheath. 
Thus, the posterior tibial artery may be occluded by dense fibrotic 
canalized tissue through the greater part of its course, one of its accom- 
panying veins showing an intermediate stage, another a very early 
process (Fig. 15). Still more striking are the appearances that were 
seen in the posterior tibial vessels of one case. Here the canalizing 
vessels had become very large and thick walled, and had become 
affected by the same thrombotic changes that had previously occurred 
in the parent vessel. 

Pictures such as these just depicted not only point out the true 
nature of the process but are also suggestive of the historical develop- 
ment of the lesion. They tend to show that there are frequent 
relapses or recurrences of the thrombosis, now in this, now in that 
vessel, at one time extending upward in a vessel already diseased, 
at another time affecting even the canalizing vessels themselves. 


| 
| 


576 BUERGER: THROMBO-ANGIITIS OBLITERANS 


The Nerve Lesions. 'The study of the nerves in these cases is of 
considerable importance, both because the symptom of pain is such 
a constant and distressing one, and because some of the clinical 
features, such as the red blush of the foot in the pendent position, 
the transitory ischemia, and the cramp-like sensations in the calf, 
have all been in turn referred to some spinal or peripheral nerve 
disturbance. 

In general we may say that the nerve lesions are secondary, 
apparently dependent upon the fibrotic perivascular changes. ‘Thus 
we find considerable connective tissue proliferation around the nerve 
bundles, thickening of the perineurium, and even atrophy of nerve 
fibers wherever the peri-arteritis is marked and where the nerves are 
intimately connected with the vessels. In such places degeneration 
of many nerve fibers can be demonstrated by the Marchi method. 
The oldest perivascular connective tissue proliferation is then usually 
accompanied by the most intense fibrosis of the nerve sheaths. 
The popliteal nerve is usually free, as also the internal popliteal; 
whereas the anterior tibial and posterior tibial are more frequently 
affected. ‘The cases vary considerably in regard to the amount of 
nerve lesions. In some, in which the periarteritis is minimal, no 
change in the nerves could be demonstrated; in others some of the 
nerves were found embedded in a dense mass of connective tissue. 
As regards the extent of the process, this corresponds fairly well with 
the vascular territory which is involved. 

GENERAL CONSIDERATIONS. Before entering upon a discussion 
of the genesis of the process, and before giving our views as to the 
possible etiology, it may be well to recall some of the more important 
facts that have been developed by the study of the pathological 
lesions. ‘These may be summarized as follows: Most of the larger 
arteries and veins of the amputated limbs were found obliterated 
over a large extent of their course. ‘The obliterative process can be 
studied at any stage in its development if enough vessels areexamined. 
All stages in the occlusive change may occur in the various vessels 
of an extremity or at times in the same vessel in different parts of its 
course. ‘The occlusion of the vessels is effected by red obturating 
thrombi; these become organized, vascularized, and canalized. 
The recent red thrombosis may involve large portions of arteries or 
veins and is not secondary to the gangrenous process. It occurs 
even when no gangrene is present. 

Certain changes in the perivascular tissues, in the adventitia, media, 
and intima, regularly accompany the occluding process. 

There is moderate thickening of the intima; this is never suffi- 
cient to cause marked narrowing of the lumina of the vessels, and 
does not seem to play any considerable role in the genesis of throm- 
botic process. 

The media and adventitia show cellular infiltration and vascu- 
larization wherever thrombosis has occurred. The intensity of 
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the cellular and vascular change seems in general to depend upon 
the activity of the organization of the clot; however, in some cases 
it seems to be sufficiently marked to make it appear that the same 
agent which calls forth the coagulation of the blood is also effective 
in producing the mesarterial lesion. The occluding masses fre- 
quently terminate abruptly in apparently normal vessels. ‘The 
changes in the media never extend into the walls of the patent por- 
tions of the vessels; usually they terminate before the end of the 
obturating tissue or thrombus is reached; indeed, the dependence 
of the medial changes upon the organization of the thrombi can be 
demonstrated in many places. 

As a result of the dilatation of a central canalizing vessel, and the 
fibrous change in the occluding tissue, a picture resembling that due 
to intense proliferation of the intima may be produced. By means 
of elastic tissue stains and a thorough study of the vessels at many 
levels it is comparatively easy to show that the obliterative process 
has its origin in a thrombus and differs in a number of essentials 
from the occlusive change due to arteriosclerosis. 

From what has been said, we must needs regard the views of von 
Winiwarter and those who have agreed with him as fallacious, and 
have but to deal with the theory propounded by von Manteuffel. 
We would at first hand be led to the belief that the changes in the 
intima are in great part responsible for the thrombosis; for this 
is doubtless the case in the secondary closure by clot in cases of 
senile and diabetic gangrene. Zoege von Manteuffel takes the view 
that parietal white thrombi first lodge in the popliteal and gradually 
extend downward; that they remain mural in nature, are of the white 
variety, and are but rarely mixed with small red clots of recent origin. 
Practically every one of my cases furnished me with many evidences 
of the incorrectness of this conception. ‘Thus, the large territories 
filled with red thrombi with their transitions into the old occluding 
masses, the frequent absence of any change in the upper parts of the 
anterior and posterior tibial arteries when very distal parts were 
occluded, and further, the presence of pulsation in the popliteal artery 
in some of the cases in which that vessel could not be examined, 
all speak against his assumption. We gain the impression that 
the obturation ascends rather than descends; for the firmest and 
oldest tissue is most frequently found in the distal parts and not 
infrequently terminates in young thrombi or soft rounded abrupt 
terminations in the middle or lower part of the leg. Finally, the 
presence of the same lesion in the veins, which Zoege von Manteuf- 
fel had evidently not encountered, could certainly not be explained 
in the light of his theory. : 

What then causes the extensive thrombosis of the veins and 
arteries? We are not able at this juncture to give a decisive answer 
on this perplexing point. Even to this day the determining causes 
of thrombosis are not completely understood, and it is therefore not 
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surprising that here also we meet with difficulty. A number of 
factors must be taken into account, the arteriosclerotic change, the 
lesions of the media, the periarteritis, as pathological changes 
conducive to thrombosis; the external influences, as well as possible 
toxic conditions of the blood. We have already alluded to the fact 
that the changes in the intima do not appear to be responsible for 
the thrombosis. According to Lubarsch in his very recent summary 
of the literature on thrombosis, we must regard the changes in the 
intima as playing but a subsidiary role in this process; for, up to the 
present time it has not been clearly demonstrated that the endothe- 
lium contains any substance that can inhibit coagulation, nor has it 
been proved conclusively by animal experimentation that lesion of the 
intima alone suffices for the production of clot. ‘Then again it is 
common occurrence to find extensive ulcerations and even calcareous 
plaques without the formation of thrombi. Even more significant 
is the fact that in arteriosclerosis the most extensive changes in the 
walls do not correspond to the site of thrombus formation. 

In the vessels under consideration this independence of arterio- 
sclerotic thickening and obliterating thrombosis is well illustrated, for 
in no place were we able to refer the origin of a clot to the presence 
of a thickened or diseased intima. Indeed, the popliteal artery which 
is apt to show the most marked arteriosclerotic change, is frequently 
free and patent. It becomes occluded only when the process has 
extended upward from its branches. Further, we frequently find 
complete occlusion of the vessels whose walls are practically normal ; 
and above and below such points the intima of the patent vessel may 
show a fair amount of arteriosclerosis. ‘The white parietal thrombi 
which von Manteuffel claims to have seen adherent to arteriosclerotic 
patches, were never met with in the very great number of sections 
which we studied. On the other hand, it would appear that some 
of the thickening of the intima could be attributed to the process of 
organization of the thrombi, and we believe it to be, in a measure, 
secondary to that process. 

It is not my purpose to enter deeply into a discussion of all the 
factors that may be responsible for the thrombosis, for my studies 
on this particular phase of the subject are still incomplete. It is 
of considerable importance to determine what role syphilis may play 
in the production of the lesions. A history of this disease was not 
obtainable in a single case, and thus far I have been unable to 
demonstrate Spirocheta pallida in any of the sections.» However 
the periarteritis is rather suggestive, and requires further investi- 
gation. In a number of the cases cultures were made particularly 
from those’ portions of the vessels which showed the most active 
changes, and also from the hard sclerotic occluded portions, with 


3 The final results of this investigation will be reported at a later date. 
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negative results in every instance. It would seem therefore that at 
least the pathogenic bacteria are not present. 

If we take a broad view of the pathological lesions, we see that we 
are dealing in main with the results of a healed process, namely, 
with vessels obliterated by dense connective tissue which has be- 
come canalized. In such vessels the thrombotic changes have 
disappeared, the cellular infiltration and vascularization of the 
media have diminished in intensity, leaving but a few capillaries 
behind; and the adventitia and peri-arterial tissues are either slightly 
thickened or converted into dense connective tissue. Besides this, 
however, there is the active process, that in which the thrombosis 
is recent. ‘This is apparently of two varieties. In one of these the 
vessels are filled with blood clot over a large portion of their extent 
and there is active organization accompanied by that very slight 
cellular infiltration and capillary invasion of the media which make 
for the vascularization of the clot. The changes in the media 
terminate before the end of the clot is reached, so that some of the 
thrombus lies in apparently healthy vessel. Here we gain the 
impression ‘that all the lesions are dependent upon the thrombus 
formation, and are present for the purposes of organization. In the 
second variety, however, the same thrombosis is accompanied by 
more intense infiltration of the media and more active peri-arteritis. 
In such places it would appear that the same determining cause 
which leads to the thrombosis also evokes the changes in the media, 
adventitia, and perivascular connective tissue. 

We must not forget the influence of static factors. Indeed the 
slowing of the circulation alone is a very important agent in the 
production of thrombosis, and it is rather significant that we so 
often encounter this disease in the lower extremities and that in all 
but one of our cases the disease began on the left side where venous 
stasis is more marked. Doubtless, then, a number of agents are 
at work in the production of the occlusion. Whatever may be the 
cause of the thrombosis, we feel inclined to take the view that, al- 
though the mechanical conditions that obtain in the lower extremities 
and the arteriosclerotic changes may be factors, some additional 
agent, be it toxic or otherwise, is at the same time responsible for 
the production of the peri-arteritis and thrombosis. 

Viewing the process from the standpoint of the pathological 
lesions, and considering certain facts obtained by clinical observa- 
tion, it would seem most plausible to assume that certain territories 
of either the arteries or the veins become rather suddenly throm- 
bosed, in a fashion similar to the thrombotic process that occurs in 
the superficial veins of the lower extremities. Thus, at one time 
the dorsalis hallucis and dorsalis pedis, or perhaps plantar arteries 
or veins, could become closed by red clot; and then the process of 
organization would take place. Perhaps after an interval of weeks 
or months a similar process would cause extension upward, or 
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affect other arteries and veins, until, after a lapse of many months, or 
a year or more, practically all the larger vessels would become 
occluded. It is from a study of the age of the process in the various 
territories that we are led to this supposition. Here too as in the 
superficial thromboses there is more tendency for the larger vessels 
to be involved than for the very fine ones; and although the process 
seems to ascend, it probably does not originate in the capillaries or 
smallest arterioles, but begins in branches of moderate size. ‘The 
attendent peri-arteritis could be regarded as being either secondary, 
or possibly, as being produced by the same causes that lead to the 
thrombosis. Certain it is that the peri-arteritis is intimately linked 
with the presence of occluding masses. 

Taking the true nature of the lesion into consideration, I would 
suggest that the names “ endarteritis obliterans” and “ arteriosclerotic 
gangrene” be discarded in this connection, and that we adopt the 
terms “obliterating thrombo-angiitis” of the lower extremities when 
we wish to speak of the disease under discussion. 

I wish to express my indebtedness to Dr. F. S. Mandlebaum, 
director of the pathological department of the Mt. Sinai Hospital, 
for the preparation of the photomicrographs which I have shown 
to elucidate certain points in my paper; I wish to thank Drs. Lilien- 
thal, Gerster, and Sachs for giving me the opportunity of studying 
their cases, and to acknowledge with pleasure the valuable assistance 
rendered me by Miss Adéle Oppenheimer and Dr. Mark Cohn, 
volunteer assistants in the pathological laboratory of the Mt. Sinai 
Hospital. 

ADDENDUM. Since writing this paper I have examined the 
vessels of eight additional cases of this disease, and have found still 
further corroboration of what has been said. In one of the extremi- 
ties a little more than one-third of the anterior tibial was occluded 
by fairly red recent thrombotic masses; the uppermost portion of the 
vessel was patent, the distal end as well as the dorsalis pedis and 
hallucis being occluded by old canalized connective tissue. In 
another case, the occlusion was old in all of the distal parts of the 
arteries, recent in the upper part of the posterior tibial and popliteal 
arteries. ‘The thrombotic process terminated abruptly at about the 
middle of the popliteal, and could also be traced into the origin of 
the anterior tibial, where its rounded organized end was found 
lying 1 cm. below the foramen in the interosseous membrane. ‘The 
upper end of the occluding tissue that had ascended from the 
dorsalis hallucis was situated two inches above the ankle-joint, the 
intervening portion of the anterior tibial artery being patent. 
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THE PROLONGED USE AND TOXIC ACTION OF SULPHONAL. 


By James E. Tatiey, M.D., 


DIRECTOR OF THE CLINICAL LABORATORY OF THE PRESBYTERIAN HOSPITAL, PHILADELPHIA, 


Asout twelve years ago, a woman then just past middle life, was 
operated on for uterine fibroids. She had developed a mild melan- 
cholic state with insomnia, and was given sulphonal for sleep. A 
year and a half later, when I first saw her, she had largely recovered 
from her depression, but still found it necessary to take from 10 
to 15 grains of sulphonal every night, or else remain wakeful. The 
dangers of such prolonged use were pointed out to her then and 
many times since, but any attempt even to change to another hyp- 
notic always ended in a return to the sulphonal. In the words of the 
patient, “the number of nights missed in taking sulphonal during all 
these years is not greater than the number of the years.” Formerly 
she had often to take as much as 15 or 20 grains, but for the last four 
or five years she has taken 10 grains regularly. Finding that there 
was little chance of ever getting her to make a determined effort to 
get rid of a habit which she looked upon as rather necessary, and 
comparatively harmless, matters were left to drift. I saw her from 
time to time for minor ills. I examined the urine occasionally and 
found it normal until about five years ago, when it first showed a 
trace of albumin and hyaline casts. ‘This condition still persists, 
but shows no increase, and is not an uncommon condition at her time 
of life. Repeated examinations of the patient show only that she 
has the stamp of chronic invalidism, with recurring mild attacks of 
melancholy. ‘The abuse of the drug appeared to affect her so little 
as to suggest substitution, but that theory is untenable, since the 
husband has means of procuring the drug in original packages. 
That the dosage was correct was proved by furnishing him with 
accurately weighed pieces of tin foil with which to test his scales. 
This woman has taken on the average yearly at least a half pound 
avoirdupois of sulphonal for twelve years, or five and a half pounds 
in all, and suffered no ill consequences so far. 

In November, 1907, the patient was admitted to the Presby- 
terian Hospital for insomnia and mental depression. She had been 
taking sulphonal fairly regularly, and was kept on a nightly dose 
of 20 grains during a short time while we sought to investigate two 
points: First, although the urine did not suggest hematoporphyrin- 
uria, if the theory of Stokvis is tenable, namely, that the hematopor- 
phyrin of the urine is due to hemorrhage into the intestinal mucosa 
and the transformation of the hemoglobin there into hematoporphyrin 
which is absorbed and excreted in the urine, we thought that the 
stools might give a positive reaction for occult blood. ‘The patient 
was put on a milk diet and the stools tested, but with negative result. 
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Again, knowing that traces of hematorporphyrin are found in 
normal urine, we thought that after this — use of sulphonal 
we might find at least small amounts present. With the codperation 
of Dr. Sydney Repplier and Dr. D. Ww. Fetterolf, demonstrator of 
chemistry in the University of Pennsylvania, first the method of 
Salkowski and then that of Riva and Zoja were tried with negative 
results. Following this Dr. Fetterolf carried out the more accurate 
method of Garrod with two specimens of urine taken at intervals 
of three days; still with negative results. ‘The only reason that can 
be assigned for the entirely negative results with the Garrod method 
was the fact that only 200 c.c. of urine was sent to Dr. Fetterolf each 
time instead of 1000 to 1500 c.c. as desired. Further experiments 
were impossible, because the patient left the hospital. It is reason- 
able to suppose, however, that the urine did not contain a large 
amount of hematoporphyrin when the comparatively sensitive 
method of Garrod failed entirely to give a positive reaction with 
even 200 c.c. of urine. 

Considering the time that sulphonal has been in use, and the 
frequency of its use, especially in asylum practice, the number 
of cases of poisoning by it are comparatively few. However, the 
cases of poisoning reported are sufficiently numerous to make us 
cautious in dosage, and especially in the length of time of exhibition 
of the drug. 

Dr. Hunt has found references to at least 50 cases in the literature 
without making an exhaustive research. Garrod and Hopkins’ re- 
port the case of an epileptic woman, aged fifty years, who had taken 
almost continually 20 to 40 grains of sulphonal for six years before she 
developed symptoms of poisoning. ‘The attack proved fatal. ‘The 
other cases described show varying degrees of susceptibility. Occa- 
sionally, idiosyncrasies toward the drug may appear. The man 
reported by Murphy’ had taken a single dose of 10 grains on three 
separate occasions at long intervals, and had suffered each time 
with itching, swelling of the hands and feet, and a general erythema 
with vesicular eruptions. 

Among the cases of acute poisoning with recovery, 'Tresilion’s* case 
took only 20 grains one night and 15 grains the succeeding night; 
Hearder’s* case, 15 grains on each of four succeeding days; Gillett’s® 
case 1 dram in four hours; Richmond’s® case, 2 drams at one dose; 
and Hill’ reports the case of a child, aged eighteen months, who 
received 34 grains in a few hours. Among the fatal cases Petitt* 
reports that of an insane woman who succumbed to poisoning by 
30 grains given in two doses about one hour apart. Schulz’ records 


1 Jour. Path, and Bact., 1895 to 1896. 2 Indian Med. Gaz., 1904, xxxix, 96. 
3 Brit. Med. Jour., 1899, 209. 4 Lancet, 1896, ii, 1372. 

5 Brit. Med. Jour., 1898, ii, 808. 6 Ibid., 1337. 

7 Med. Record, 1894, xlvi, 339. 8 Med. News, 1889, Ix, 165. 


® Neurol. Centralbl., October, 1896. 


TALLEY: TOXIC ACTION OF SULPHONAL 583 


that an hysterical woman died from the effects of one-half ounce 
given during the course of a month. Other cases vary in time 
from weeks to months of fairly constant use of average doses before 
the development of symptoms of poisoning which proved fatal. 

The symptoms are pretty uniform in all the well-developed cases 
of poisoning. ‘They consist in epigastric pain, nausea, vomiting, 
acetone odor to the breath, usually constipation, low temperature, 
shallow respiration, feeble pulse, cyanosis, scanty dark reddish urine 
due to hematoporphyrin, which may or may not contain albumin, 
casts, degenerated blood corpuscles, and much urobilin; ataxia, 
delirium, or stupor, and gradual development of motor and sensory 
paralysis, and finally death, usually from respiratory, sometimes 
from cardiac arrest. Some autopsies have been reported, but few, 
if any, cases have been so exhaustively studied, both clinically and 
pathologically, as the case reported by Taylor and Sailer.” 

A point in prognosis is the observation that all the cases that have 
recovered have had some or all of the gastro-intestinal, nephritic, 
respiratory, and circulatory symptoms, but no nervous symptoms 
beyond stupor and ataxia. ‘The development of paresis appears 
always to run on to complete paralysis and death. 

The predominance of constipation among the toxic cases, should 
put one on the alert to keep the bowels active during the exhibition 
of the drug, but that free purgation is not able to eliminate the poison 
when once absorbed and the mischief begun is shown in the first 
case reported by Smith. The woman had diarrhoea the greater 
part of the twelve days between the first signs of poisoning and death. 

The conclusions are that, although the patient the subject of this 
report has taken perhaps an unprecedented amount without any 
symptoms of poisoning so far, the prolonged use of sulphonal is 
never a safe procedure, as the literature attests. ‘The — of 
even the first symptoms of poisoning is apt to be the beginning of 
a condition over which we have no control. It is safer, therefore, 
occasionally to discontinue its use, changing for a time to other of the 
hypnotics, if the necessity of the case demands their constant use. 


10 William Pepper Clinical Laboratory Reports. 
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Herepity. By J. ArrHur THompson, Regius Professor of Natural 
History in the University of Aberdeen. Pp. 605; 49 illustrations. 
New York: G. P. Putnam’s Sons; London: John Murray, 1908. 


SoMEONE has compared the boasted knowledge of science, when 
thought of in relation to that which is unknown in the realm of 
nature, to a few scattered and badly torn and blurred pages of some 
missing but magnificent volume. If one would worse confound 
his friend who believes only that which he sees, let him direct him 
into the labyrinth of heredity—that friend whose pedantic material- 
ism denies life when intelligent corporeal existence ceases; for he 
cannot declare the beginning or deny the existence of its germ, 
and his assertions only force it back and back into the infinity of 
the unknown. Professor Thompson, in his preface, almost com- 
plains of the vastness of literature which has accumulated from 
work upon the subject. His book is in the highest degree scientific, 
logical, and critical; but in the end he unhesitatingly justifies the 
failure even to approach the final solution of the problem of inheri- 
tanee by reminding us that there is something more than the mere 
material inheritance, that we are dealing not merely with things, 
but with living things. The book is comprehensive and aims to 
give in as simple a manner as possible a just conspectus of the 
facts and theories of inheritance; but, sparkling with epigrams, 
well written in crisp English, patiently and judiciously paragraphed, 
insistent by its repetitions and parallelisms, it is in the nature of 
things not simple and requires careful reading. 

The first chapter is devoted to a statement of the problem of in- 
heritance and to an endeavor to define strictly the terminology. 
In the chapter on the physical basis of heredity the general idea 
of germinal continuity is developed; a distinction urged between the 
modes of division of unicellular organisms and the reproduction of 
multicellular individuals; the distinction drawn between the somatic 
cells of the latter and the germ cells; a description given of the phe- 
nomena of maturation and amphimixis; and in outlining develop- 
ment the conclusion is tentatively drawn that the actual material 
transmitted has been chromatic nuclear substance. At the same 
time, resting upon the work of Delage, Loeb, and others, the author 
is careful to urge that we be “chary in unreservedly committing our- 
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selves to the idea that the heritable organization resides exclusively 
in the chromatin of the nuclei of the germ cells.” A work of much 
value in this connection, which the author has evidently failed to 
meet, is that of Conklin upon the organization and cell-lineage of 
the ascidian egg (Jour. Acad. Nat. Sci. of Phila., 1905, vol. xiii, 
Part 1) in which the latter author has shown a very definite substance 
differentiation in the cytoplasm of the unfertilized ovum foreshadow- 
ing (as clearly followed by Conklin) the cellular differentiation of 
the developing embryo after fertilization. However, Conklin shows 
that this ovocytic organization is not primordial, and that at least 
in some important parts it is dependent upon nuclear influence and 
contribution. 

In the third chapter, on heredity and variation, is developed 
the modern idea of evolution by marked variations or mutations, 
suddenly appearing upon a given stock and happening to find 
suitable environment for persistence (De Vries); not by gradual 
adaptation to conditions of environment with the elimination of the 
unfit as the old Darwinian theory contemplates. In the fourth and 
fifth chapters the subjects of blended inheritance, exclusive and 
particulate inheritance, and reversion and allied phenomena are 
treated of. The question of telegony is dealt with at some length; 
as may be supposed, the author is utterly unwilling to subscribe to 
a belief in the influence implied—it stands with him as “‘non-proven.” 
In the same way in the brief consideration of maternal impressions 
he is “scientifically skeptical and gives a verdict ‘non-proven’ 
without dogmatically saying ‘impossible,’”’—a position which, if 
anything, is a recession from the absolute denial which has been 
common for years. For medical men (although the whole book 
should be read, unless the reader be familiar with the details of the 
subject) the chapters on the question of transmission of acquired 
characters and upon heredity and disease are of especial interest. 
Acquired modifications, in the sense of the old Lamarck theory of 
selection evolution, are practically ruled out by the author, who 
admits even Brown-Séquard’s epileptic mice only in the sense 
that perhaps a toxin developed in the parents may have influenced 
the germ cells or the foetus in such a manner that the latter subse- 
quently became epileptic. Modifications of the germ cell by 
nurture, altering its condition and thus inducing fault in the off- 
spring (nurture here including ail nutritional, thermic, or toxic condi- 
tions), are accepted; but definite mutilations or structural changes 
“induced by a change in environment or in function and persisting 
after the factors inducing it have ceased to operate,” these the author 
does not accept, because he does not find evidence of their occurrence. 
But he holds it unscientific to deny absolutely their possibility. He 
clearly points out the impossibility of an inheritance of an infectious 
disease: the germ cells are not tuberculous; the foetus may ante- 
natally become infected with tuberculosis, but this is not inheri- 
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tance; itis infection, just as truly as is the postnatal acquirement of 
the disease. ‘That an infectious disease of the parent can influence 
the offspring is not denied. It may kill the germ-cell before or after 
amphimixis; it may deteriorate it and thus influence seriously the 
offspring; it may attack the foetus in its development and leave 
any one of a variety of effects upon it; the immunity which a mother 
acquires may, through the placental connection, come to the off- 
spring. ‘True heredity involves structural and functional elements; 
these, in the accepted sense of what disease is, may be rare, but 
are real and may also involve predispositions toward disease. In 
the strict sense heredity and disease are to be thought of in the same 
way as heredity and acquired characters; confusion of the real point 
in transmission and lack of clarity of verbiage must account for the 
common but fortunately decreasing reliance among the medical pro- 
fession upon heredity for an explanation of a great variety of disease 
manifestations. 

The chapters on statistical study of inheritance, dealing with Gal- 
ton’s law of ancestral inheritance and of filial regression (tendency of 
offspring to return in given characteristics to the average of the stock), 
with the experimental study of inheritance (in which the discoveries 
of Mendel and his theory of gametic segregation are discussed), and 
the bearing of consanguinity of parent organisms upon the offspring, 
are clear expositions of the real work of discovery in the field of 
inheritance; and that they are not in perfect harmony and do not 
lead to a final and satisfactory conclusion is no fault of the book 
or its writer—it is due to the vastness of the field, the multiplicity 
of the factors engaged, and finally, to the fact that the element of 
vitality, whatever that may be, enters in a dominant but utterly un- 
known manner. Then follow chapters upon the theories of heredity, 
the old theological or spiritual theories, the metaphysical theories 
of fetus in primordio in potentia, and the preformationist theories 
(homunculus in homunculo), the various theories of pangenesis 
(Spencer, Darwin, Jaeger, Galton, Brooks), and that of germinal 
continuity (Owen, Haeckel, Jaeger, Brooks, Galton, Nussbaum, 
Weismann); upon development (Weismann’s theory of germ-plasm 
and germinal selection more particularly); upon heredity and sex 
determination (in which the author clearly regards sex as trans- 
mitted dually with domination of one or other in the offspring, 
but is unable to add in the least to the solution of the problem why 
such dominance takes place); and upon the social aspects of the 
studies upon heredity and evolution for man. A valuable repre- 
sentative bibliography, with an excellent additional indexfof the 
bibliography (indicating the most important works bearing upon 
the different phases of the subject), and a general index to the text 
of the volume occupy the remainder of the pages. — 

Such a book is not subject to criticism in the ordinary meaning; 
it is to be commended, It is a summary of a vast amount of labor 
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which has been carried out by an army of students, and is presented 
with no more bias than the present position of general scientific 
studies requires. ‘The reviewer sits at the feet of these students, and 
is grateful to the author for the work he has ungrudgingly and con- 
sistently given to the preparation of such a conspectus. ‘The pity 
is that there is so much to be known; that there is so much that is 
vital to our conceptions that is apparently unknowable. ‘The one 
link which would most help now to the clarification of much that is 
clearly in the realm of the knowable, concerns the relation between 
the division of the unicellular organism and the multiplication of 
the multicellulars. ‘That there is such a connection can scarcely be 
doubted, even though at present the two processes seem so isolated. 
From it would rapidly come some clear appreciation of the moot 
point of transmission of acquired characteristics, and the whole sub- 
ject of evolution would be illuminated. ‘The reviewer believes that 
Conklin’s contribution on the nuclear and cytoplastic relations of the 
germ cell and the preformation of the organism in the ovocyte bears 
with no little weight in this direction, and promises much in the 
future elaboration of our ideas. Principles must permeate the whole 
scheme of gametic history; cell cleavage holds for both unicellular 
and for multicellular propagation; and the question is, What is the 
preparation, quantitative and qualitative, which precedes cleavage, 
and how does such preparation favor cell differentiation in the 
multicellular? Are all of our somatic cells duplications of the fer- 
tilized maternal cell, with special growths of one character, but with- 
out destruction of all else? Or are all these cells sui generis because 
in the ovocyte there was segregation of special characteristics to 
special parts of the ovum before development was excited or per- 
mitted by fertilization? There are academic and at the same 
time practical reasons for believing both ideas are true; they are not 
mutually subversive. And much of the mode of action depends upon 
that vital character which is intangible in itself but is manifest 
clearly in its result of specific identity in the realm of created things. 
Conklin makes out differentiation in his ascidian egg by the fact 
of variation in color of different parts in the living egg; but differen- 
tiation need not involve color; and in another species with even higher 
differentiation this index may not exist. Nor does differentiation 
depend on size; but diminished size materially adds to the difficulty 
of observation. Grant that there is such germinal preparation, 
simple or complex as the specific position of the organism demands, 
and much of the further difficulty is lessened. ‘This would open 
the way to appreciation of the influence of a variety of potentialities 
of the environment; and Galton’s ancestral law and Mendel’s phe- 
nomenon and Weismann’s determinants all would find no difficult 
appreciation. A. J. S. 
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THE Common SENSE OF THE MILK Question. By Sparco. 
Pp. 351; 26 illustrations. New York: Macmillan & Co., 1908. 


THE author undertakes in the present volume to consider the milk 
question from every possible standpoint. He takes up the question 
of the protection of the infant and lays some stress upon the tendency 
to race suicide; he considers the importance of maternal nursing 
and discusses the causes of the well-known fact that maternal nurs- 
ing is becoming more difficult, especially among the fortunately 
situated mothers; he discusses the possible substitutes for mothers’ 
milk, pointing out the reasons for the almost universal use of cows’ 
milk, after which he very effectively illustrates the filthy conditions 
under which cows’ milk is produced, and discusses the milk-borne 
diseases; he points out the relative merits of pure milk and pasteur- 
ized milk; and he outlines a policy of reform in the production of 
milk. 

The descriptions of the conditions under which the ordinary 
market milks are produced are accurate and lucid and, if widely 
read, ought to contribute much toward educating the public to the 
need of reform in the methods of milk production. ‘The illustra- 
tions strengthen the value of the book in this regard, inasmuch as 
they give very striking pictures of the filthy conditions under which 
milk is produced, contrasted with the production of milk under 
conditions of cleanliness. 

The chief point on which the reviewer would take issue with the 
author relates to his advocacy of municipal pasteurization of milk. 
It must be admitted that there are two sides to this very important 
question. Up to the present the majority seem to be opposed to 
the municipal pasteurization of milk; naturally, those who are most 
bitterly opposed to this process are the members of the medical 
profession, who are especially devoting themselves to the study and 
treatment of the diseases of early life. ‘There is probably no class 
of individuals who are more thoroughly conversant with the dis- 
tressing conditions of the market milk and its disturbing effects. 
Their attitude, therefore, is very significant. One who studies the 
milk question from a layman’s standpoint, as the author of this 
work has done, can naturally see but one side of the question. He 
attempts to be fair in the discussion of the two sides, but it is rather 
difficult to follow the reasoning which leads him to the deductions 
which he makes. 

All of those who are opposed to the municipal pasteurization of 
milk admit the advisability of pasteurizing the ordinary market 
milks, but they believe this can be more satisfactorily done in the 
home of the consumer than by the dealer. The opposition to pas- 
teurization is based on the belief that pasteurization must necessarily 
lead to carelessness on the part of the producers, who have the feeling 
that it matters not what the nature of a product is, the consumer 
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is protected from the injurious effects of the defective milk by the 
process of pasteurization. Furthermore, the pasteurization of milk 
would have the effect of making legislation more difficult. Under 
existing conditions, the accomplishment of legislation directed 
toward improving conditions at the source of supply and in the sub- 
sequent handling of the milk is very difficult. 

If he of political mind is to be comforted by the belief that pro- 
tection against injury can be accomplished by pasteurization, he 
is naturally going to be still more lax in his efforts to bring about 
improvements at the source of supply. One of the most importat 
arguments against pasteurization, and one upon which the author 
lays little stress, is the danger of commercially pasteurized milk. 
Even under the best conditions, including the Strauss laboratories, 
which represent the method recommended by the author, complete 
pasteurization of the milk is rarely accomplished. ‘The pasteuriza- 
tion of milk disturbs the property which all uncooked milk possesses 
—of protecting itself to some extent against the development of the 
microérganisms which it contains. If, therefore, these partially 
pasteurized milks are not properly kept, they are likely to become 
a source of danger to the consumer. Where pasteurization is done 
on a wholesale basis, the possibility of re-infection of the milk 
is greatly enhanced, and it is very questionable if, in the end, there 
could be brought about any reduction in the infant mortality by its 
use. As the author points out, pasteurization is a makeshift at best. 
When properly done, it has no cleansing effect upon the milk; 
the manure and other filth which gets into it are not removed. 

The reviewer holds the opinion, which is shared by many, that the 
accomplishment of a satisfactory system of pasteurization of the 
milk supply would entail almost as much effort as a systematic 
crusade by the city authorities and the medical profession against 
the present methods of defective production. We would have 
been more pleased had the author advocated the establishment 
by the city authorities of laboratories for the distribution of a modi- 
fied milk of pure quality. It is entirely possible so to re-organize 
the working methods at many of the points of production, without 
great expense to the producer, as to yield a product which could be 
used safely without pasteurization. 

If the medical profession and interested laymen in the various 
cities in the country would make the same united effort to bring 
about this improved condition as those interested in the crusade 
against tuberculosis have done; if they should adopt the same system 
of education by frequently repeated exhibitions of the filthy con- 
ditions under which milk is produced, we are of the belief that 
legislation could be accomplished that would so much improve 
the production of milk that it could be safely used without being 
pasteurized. 

We sincerely trust that this book will be widely read by the 
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laity and the medical profession, because it will educate them to 
a knowledge of existing facts in a more satisfactory manner than any 
work with which we are conversant, but in reading it, we trust they 
may not be influenced to favor municipal pasteurization instead of 
improvement at the source of production. S. M. H. 


Progressive Mepicine. A Quarterly Digest of Advances, Dis- 
coveries, and Improvements in the Medical and Surgical Sciences. 
Edited by Hopart Amory Hare, M.D., Professor of ‘Therapeu- 
tics and Materia Medica in the Jefferson Medical College. 
Assisted by H. R. M. Lanpts, M.D., Demonstrator of Clinical 
Medicine in the Jefferson Medical College, Philadelphia. Volume 
III, September, 1908. Philadelphia and New York: Lea and 
Febiger, 1908. 


VotumEé III of Progressive Medicine opens with a discussion of 
recent advances in diseases of the thorax and its viscera, including 
the heart, lungs, and bloodvessels, comprising 100 pages, by 
William Ewart. It includes such important subjects as tubercu- 
losis in its varying aspects, physical examination of the chest, 
bronchitis and other bronchial affections, pleuropneumonia, pul- 
monary complications following anesthesia, acute suffocative catarrh 
of Laennec, emphysema, vicious circles associated with disorders 
of the heart, functional disorders of the heart, valvular diseases, 
the treatment of heart disease, arteriosclerosis, the blood pressure 
in relation to disease, ete. William S. Gottheil devotes 44 pages 
to dermatology and syphilis, discussing, among other subjects, 
actinomycosis, blastomycosis and coccidiodal dermatitis, general 
dermatological diagnosis, drug eruptions, lupus, negro skin dis- 
eases, tuberculosis of the skin and the tuberculin test, the «x-rays 
in dermatology, and the many aspects of syphilis. Edward P. 
Davis devotes 100 pages to obstetrics, discussing especially changes 
in the various organs during pregnancy, pyelitis, pregnancy com- 
plicated by disease of the pelvic viscera, and by heart disease and 
tuberculosis, chorio-epithelioma, eclampsia, ectopic gestation, labor 
and its complications, the surgical management of the puerperal 
period, puerperal septic infection, etc. William G. Spiller devotes 
41 pages to diseases of the nervous system, particularly brain 
tumor, aphasia, arteriosclerosis, hemiplegia, paresis, cerebral local- 
ization, tabes dorsalis, poliomyelitis, and various disorders of the 
peripheral nerves. As a whole the volume is of unusual interest 
and merit—a virtual necessity in these days of rapid progress. 


A. K. 
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State BoarRD QUESTIONS AND ANSWERS. By R. Max Goepp, 
M.D.., Professor of Clinical Medicine in the Philadelphia Polyclinic 
and College for Graduates in Medicine. Pp. 684. Philadelphia 
and London: W. B. Saunders Co., 1908. 


Tue exigencies of the situation in which the recent graduate in 
medicine finds himself when, having gone forth with a sheepskin 
and a blessing from his Alma Mater, he desires to undertake 
the practice of medicine, and the much more serious situation in 
which the established practitioner finds himself when he desires 
to remove to another State, furnish at least the reason for a book 
such as Dr. Goepp has prepared, with the assistance of Drs. W. R. 
Nicholson, D. W. Fetterolf, and G. M. Dorrance. The one essential 
is that the unfortunate doctor should be able to answer satisfactorily 
about 70 per cent. of a series of questions on the different branches 
of medicine. ‘That which assists in the satisfying of this condition 
should be commended. Perhaps, in the majority of cases, the 
sort of State examinations at present in vogue, though pregnant 
with obvious and serious faults, fulfils most of the desirable require- 
ments; and in the absence of any better test of fitness to practise 
medicine, Dr. Goepp’s book (and others of its kind) may be de- 
scribed as “filling a long-felt want.” It is stated in the preface 
that the questions contained within the volume were selected from 
the many asked at State Board examinations during the last four 
years, perference being given to those asked in the larger and more 
representative States (witness the soft impeachment!) ; as Dr. Goepp 
states, that may, therefore, be regarded as fairly representative of 
the kind of examination questions usually propounded by State 
Boards, but he hastens to add (as a veiled indictment of some one?) 
that many questions were rejected because they were unsuitable 
in content or in wording, and he is not certain that the questions 
finally selected and embodied in the book are all above criticism. 
This, however, cannot be construed as a defect of the book, but of 
the material upon which the book had to be built. 

The volume is made up of a large number of questions and answers 
on physics, chemistry, physiology, anatomy, hygiene, materia 
medica, practice of medicine, surgery, obstetrics, gynecology, 
pathology, and bacteriology; these to a considerable extent have 
been arranged in a manner that may be described as proceeding 
from the simple to the complex. A more than cursory examination 
of the book shows the answers to be clear, concise, accurate, and 
sufficiently explicit for the purpose in mind. ‘The information has 
been taken freely from standard text-books, with no attempt to indi- 
cate the sources, since no originality is claimed; this is really the only 
noteworthy defect of the volume, the value of which would have 
been much enhanced had the authors of at least the most important 
definitions and descriptions been mentioned, as has been done in at 
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least one other similar book; perhaps, however, this is only a personal 
view of the matter. The evident care with which the volume has 
been prepared and the avidity, doubtless, with which it will be read 
by those in serious need of cramming, furnish mute testimony of 
the serious defects in the State examinations, among which may be 
mentioned, the absence of provision to test the practical knowledge 
and ability of the examinee; the non-allowance of credit for con- 
sistent satisfactory work done throughout the college course in 
medicine; the inclusion of questions on matter long since forgotten 
and of little practical or other value to the physician; no credit for 
years of exemplary practice, except in the comparatively few recip- 
rocating States; and no special provision for the specialist, etc. 
Until such time as a more equitable method of conducting State 
examinations is devised, books such as Dr. Goepp’s will prove of 
distinct value and assistance. Dr. Goepp’s book itself excellently 
fulfils the purpose intended; it may be read with profit not only by 
those under the necessity of appearing for State examinations, but 
also by others desiring concise information on the topics of which it 
treats. A. K. 


TExT-BooK OF OpHTHALMOLoGy. By Dr. Ernst Fucus, Pro- 
fessor of Ophthalmology in the University of Vienna. Authorized 
Translation from the Eleventh Revised and Greatly Enlarged 
German Edition, with Numerous Additions by ALEXANDER 
Duane, M.D., Surgeon to the Ophthalmic and Aural Institute, 
New York. Third edition; pp. 908; 441 illustrations. Phila- 
delphia and London: J. B. Lippincott Co., 1908. 


THE reception accorded to the previous editions of this work the 
world over is the best testimonial of the consideration it enjoys in 
the opinions of those who are interested in the subject with which it 
deals. A work like this has one undoubted advantage over encyclo- 
pedias, in being the product of a single mind. ‘The various sub- 
jects dovetail into each other more intimately, and the whole leaves 
a smoother and more uniform impression than when the different 
parts are the work of different men. 

This book states the facts of ophthalmology plainly, so that they 
can be understood by any medical reader. ‘There are no abstruse 
discussions such as are sometimes found in works by German 
writers. More space is given to the important subject of refrac- 
tion than in previous editions, though it still remains true of this, 
as of the others, that it is most successful in its treatment of the 
affections of the anterior segment of the eyeball. In a preface to 
an early edition the author justifies this on the ground that diseases 
of the deeper structures offer a field for the triumph of diagnosis, 
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but nothing more. It is satisfactory to think that the last decade 
has made a change in this respect, and that the early recognition 
and treatment of affections of the fundus by subconjunctival in- 
jections can now also celebrate its triumphs. 

When we turn to what may be termed the controversial depart- 
ments of ophthalmology, such as the removal of the lens in high 
myopia, and the alleged reflex influence of refractive and muscular 
errors, the note is eminently conservative. Fukala’s operation, for 
example, is recommended for young persons whose myopia amounts 
to more than 15 D, and who do not show excessive pathological 
changes in the fundus. We are reminded, however, that the oper- 
ation will not check the increasing elongation and changes in the 
fundus. We find no mention of the grave reflexes alleged by some 
writers to be due to ocular disturbances. 

It is hardly necessary to state that the book has been brought up 
to date as regards late views in all the departments of ophthalmology, 
a good portion of which is from the pen of the translator, the latter 
applying especially to those departments which may be termed 
American. 

Finally, an estimate of the work would be incomplete without 
special mention of the part taken therein by Dr. Duane. ‘The old 
saw, “‘traditore i tradutore,” is brilliantly refuted in this translation. 
Familiar as we are with the German work, we do not hesitate to say 
that the English edition is superior to the original, for not only is the 
latter in all respects the equal of the former, but the amount of new 
matter which has been most judiciously incorporated by the Ameri- 
can editor has undoubtedly made the book distinctly more valuable, 
so that this edition is unhesitatingly to be recommended even to 
those readers who are well enough acquainted with German to read 
the work in the original. T. B.S. 


DISEASES OF THE Nose, THROAT, AND Ear. By Wiuiam Lin- 
COLN BALLENGER, M.D., Professor of Otology, Rhinology, and 
Laryngology in the College of Physicians and Surgeons, Depart- 
ment of Medicine of the University of Illinois. Pp. 904; 471 
engravings and 16 plates. Philadelphia and New York: Lea 
& Febiger, 1908. 


In this book the author has aimed to cover the entire field of 
rhinology, laryngology, and otology in such a manner as to give to 
each subject its adequate importance instead’of, as he states is usu- 
ally done, “‘dealing fully with the nose and throat and only with the 
associated affections of the ear.” In the accomplishment of this 
aim, Dr. Ballenger has been most successful." The chief character- 
istic of his book is the thoroughness sg which the practical aspects 


VOL, 136, no. 4.—ocToBER, 1908. 


594 REVIEWS 


of the subjects considered are represented. It bears witness on 
every page to its author’s work as a teacher and of his vast clinical 
experience. Dr. Ballenger, as is well known, has been among the 
foremost in this country in the perfection of the operation for the 
submucous resection of the nasal septum. He has also done much 
toward the elaboration of the proper technique for the extirpation 
of the faucial tonsils. Both of these procedures are dealt with in 
masterly fashion and a most adequate description given of the chief 
methods for their performance. ‘The directions for the perform- 
ance of the major operations of aural surgery are most excellent. 
A perusal of his book shows the originality of his mind and the 
thoroughness of his knowledge of the anatomy and pathology of his 
subject. 

Dr. Ballenger’s book can be highly recommended as a real contri- 
bution to otological literature, not only as a text-book, but as a work 
of reference for the specialist. ‘There are a few curious errors in 
the computation of the strengths of the solutions to be kept in the 
laryngologist’s office. Thus the statement is made that one-half 
dram of nitrate of silver to the ounce of distilled water is equal to a 
12.5 per cent. solution. Otherwise, the text is singularly free from 
error. ‘The book is copiously illustrated, the pictures, a large 
majority of which are original, being well reproduced. _—‘F. R. P. 


A Trext-Book oF DISEASES OF THE AND THROAT. By D. 
BrapEN Kye, A.M., M.D., Professor of Laryngology and 
Rhinology in the Jefferson Medical College, Philadelphia. Fourth 
edition; pp. 725; 215 illustrations, 26 of them in colors. Phila- 
adelphia and London: W. B. Saunders Co., 1907. 


THE success of Dr. Kyle’s book is sufficiently well indicated by 
the fact that four editions have been called for within the few years 
that have elapsed since its publication. ‘The present edition has 
been thoroughly revised and the book considerably enlarged. All 
of the most recent advances in rhinology and laryngology are con- 
sidered. ‘The work is adapted not only to the student and general 
practitioner who wishes to have a safe guide to the study of the sub- 
jects contained in it, but, owing to its author’s profound knowledge 
of pathology and anatomy, he presents more of the philosophy and 
underlying principles of laryngology and rhinology than is ordinarily 
found in works dealing with them. An excellent description of 
tracheoscopy and bronchoscopy has been added to the book since 
the last edition. F. R. P. 
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Fatal Asystole in Exophthalmic Goitre—G. MoriquanpD AND L. 
Boucuat (Semaine médicale, 1908, xxviii, 325) have analyzed 260 cases 
of exophthalmic goitre, to determine whether the fatal asystole occurring 
in some cases may be due to the tachycardia or not. In many cases it 
was found, on closer examination into the histories, that a previous 
more or less severe cardiac disturbance had been present; this was the 
case in a patient who developed exophthalmic goitre during convales- 
ence from an attack of acute articular rheumatism, and who died in a 
couple of months from cardiac weakness. On more careful examination 
into the history of this patient, and pathologically of the heart itself, it 
was found that the apparently fatal outcome of the exophthalmic goitre 
had in reality been due to a previous pericardial and myocardial involve- 
ment. The same was found true in the majority of the cases from the 
literature: that the fatal cardiac event was the result of an aggravation, 
due to the tachycardia, of a preéxisting cardiac disease. oa 

In a second group Moriquand and Bouchat have considered those 
cases in which the heart (not examined histologically) was considered 
sound, and the fatal asystole due to some other underlying cause, as 
Bright’s disease, severe pleurisy, or mediastinal compression. In the 
last group there seems to be no other cause but the tachycardia (in these 
cases the histological examiantion of the heart is most important), .the 
course of the disease is downward and rapidly fatal, the heart weakness 
being manifest a few weeks after the first symptom due to the goitre are 
seen. It is often possible in this group of cases to trace to some infection, 
generally recent, the thyroid and the cardiac lesion, the association of 
which furnishes the two causes most favorable for a fatal cardiac 
breakdown—tachycardia and an inflammatory process. . 
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Some Mechanical Factors in the Production of Lymphocytosis.— 
F. Peyton Rous (Jour. Exper. Med., 1908, x, 238) concludes, from his 
study of the’ subject, that the lymph of the thoracic duct furnishes to 
the blood a larger proportion than is usually supposed of the haga 


cytes in the circulation, and this must affect very considerably the 
blood picture, when gross variations in the output of the duct may be 
brought about by mechanical factors (pressure). Rous found that the 
quantity of lymphocytes supplied through the thoracic duct remains 
practically unchanged under normal conditions, therefore the tissues 
produci er are “‘set” at a rate of activity, definite in each 
individual. Muscular activity (dog’s struggles) was found to produce 
a prompt increase in the output of ll through the duct; they 
increased in numbers with continued exertion and showed a slight fall 
in number for a short time after a prolonged struggle. The use of a 
lymphogogue (glucose) brought about the same general results. This 
factor of the muscular activity, with its effect on the flow of lymph 
from the thoracic duct and increase in the number of lymphocytes 
is of special interest when considered in relation to the following 
article on the “Blood in Pertussis,” as the mechanical factor of strain 
and struggle in the coughing child must cause some change in the output 
of the thoracic duct, due to the change in pressure within the thorax and 
lungs during the paroxysms. 


Morphology of the Blood in Pertussis—JosrepH H. Baracu (Archiv. 
Int. Med., 1908, i, 602) gives a careful study of the blood in 50 cases of 
whooping cough, and finds that there is present at first a leukocytosis, 
with an increase of all the cell forms; then follows a small cell lympho- 
cytosis, which continues to increase together with the large lymphocytes, 
though the other cells have reached their limit in numbers. Later, 
with the fall in leukocytosis, which is by lysis, mast cells and occa- 
sionally myelocytes, are often seen; and during this lysis an eosino- 
philia is noted for a variable time, with a gradual return of all elements 
to the normal. In the first half of the blood cycle there then is a 
a es and in the second half a relative increase in the poly- 
nuclears and a decided eosinophilia. Clinically the leukocytosis begins 
with the first coughing; this increases and the lymphocytosis becomes 
marked. ‘The height of the leukocytosis (22,000 average in 50 cases) 
is reached in the spasmodic stage and depends on the severity of the 
attack. When the improvement is beginning the leukocytosis has 
decreased, but the polynuclears have relatively increased and the 
eosinophilia is present. Barach has found the blood examination of 
value in the early diagnosis, and of distinct advantage in negative as 
well as positive cases, 


The Occurrence of Bacillus Typhosus in the Blood of Non-typhoid Patients. 
—BuaseE (Miinch. med. Woch., 1908, lv, 1113) reports four cases in 
which Bacillus typhosus was isolated from the blood of patients who 
were not ill with typhoid fever. In all the cases the Widal reaction 
was negative. Two cases were diagnosticated typhoid because of the 
bacilli in the blood, but at autopsy proved to be a miliary tuberculosis 
of various organs, including the intestines. In a third case, while 
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the patient was under observation, symptoms of an abdominal disorder, 
with diarrhoea, pain, etc., appeared. At autopsy this proved to be a 
disseminated tuberculosis. ‘The fourth case was one of acute pneu- 
monia with diarrhoea. The patient recovered. Buase is certain that 
there could have been no mixing of specimens, and that the bacilli 
were Bacillus typhosus. He believes that many persons carry Bacillus 
typhosus in their intestine, and that possibly only when catarrhal or 
ulcerative conditions of the intestine give the bacilli opportunity to 
enter the blood do they develop pathogenicity. He concludes that even 
the presence of Bacillus typhosus in the blood does not furnish absolute 
proof of the presence of typhoid fever even when a strong suspicion of 
typhoid exists. 


Further Researches on Extra-uterine Blood Formation—E. MEYER 
(Miinch. med. Woch., 1908, lv, 1161), in a previous paper upon the severe 
anemias with special reference to pernicious anemia, had pointed out that 
the liver, spleen, and, at times, lymph glands, all organs which normally 
in extra-uterine life produce no blood elements, contain in these diseases 
collections of young lymphocytes and erythroblasts. Further, in the 
majority of cases there is a proliferation of bone marrow, resulting in a 
richness in large nucleated red cells and cells which resemble the small 
non-granular lymphocytes. 

Meyer regards these changes as reparatory, and in this paper has 
tried to reproduce some of them. In animals which were poisoned b 
pyrogallol or pyrodine and which survived the poisoning one mont 
or longer, Damarus found in both the liver and the spleen groups of 
young lymphocytes and young nucleated red cells. ‘The anatomical 
changes noted by Damarus correspond almost completely to those 
noted in pernicious anemia—lack of granulated cells in the marked 
proliferated red marrow, hyperplasia of the splenic pulp in twelve small 
follicles. In the veins of the spleen and the capillaries of the liver 
there were numerous lymphoid cells and erythroblasts; also some extra- 
vascular collections of these cells. The whole picture was much like 
that seen in the embryo. Butterfield has been able to find in the blood 
of leukemic persons as well as in the organs and blood of the human 
embryo, besides typical myelocytes, all transitional forms to the large 
non-granulated basophilic a (lymphocytes). Meyer does not 
believe that we have any right today to differentiate the precursors of 
the granulated cells from those of the lymphocytes. He considers the 
main question with which the pathology of the blood is confronted to be 
that of the mother cell of the small lymphocytes; he holds leukemia to 
be a disease of a certain form of tissue, not of a single organ, and can see 
no rational basis for its treatment by splenic removal or “x-rays,” nor 
has he ever noted any practical results from these procedures. 


Atoxyl in Malaria——GoupEr and Dorpas (Wien. klin. Woch., 1908, 
xxi, 837). Experiments were conducted upon the peasants of a malarial 
district of the Adriatic. Six cases are reported, three adults and three 
children. Atoxyl solutions were injected either subcutaneously or 
intramuscularly into these patients; the blood of each previous to 
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treatment had shown a great number of parasites. The initial doses 
for adults was usually 0.04 gram (0.6 grain), and this was followed 
every second day for four or five treatments by 0.1 gram (1.5 grain). 
Children received about one-half of these doses. 

During treatment, the patients felt much better, because free of fever 
and in two cases the spleen decreased in size. In only two cases did the 
parasites disappear from the blood; in all others the tertian gamete 
form of parasite persisted. ‘These were not killed off by subsequent 
injections of quinine. Gouder and Dorpas do not believe the atoxyl 
exerts the lethal effect which quinine does upon the parasites. They 
are inclined to think that perhaps larger individual doses and longer 
treatment may effect cure. 


Absence of the Patellar Reflex in Hysteria——G. Koster (Deut. Arch. 
f. klin. Med., 1908, xc, 3, 4) describes an instance of hysterical astasia 
and abasia, in which the patellar reflex and the tendo Achillis reflex 
were absent bilaterally. The muscles of the lower limbs were in a 
condition of hypotonia. ‘The absence of the reflexes cannot be referred 
to cutaneous anesthesia, since sensation was not disturbed in the vicinity 
of the knee. Moreover, cases of complete hysterical anesthesia and 
paraplegia commonly exhibit the patellar reflex. Nor is hypotonia 
incompatible with the presence and even exaggeration of the reflex. 
Not only is such association found in hysteria, but also in morbus 
Basedowii, in myasthenia, and in chronic CS, poisoning. Because of 
the numerous hysterical stigmata in this case, the clinical diagnosis of 
hysteria cannot be doubted. Subsequent death (attributed to heart- 
failure during an epileptic seizure) allowed examination of the brain 
and medulla, with negative findings. Késter is of the opinion that 
if attention is once centred on this phenomenon, other cases will soon be 
added to those already observed of absence of patellar reflex in hysteria. 


SURGERY. 


UNDER THE CHARGE OF 
J. WILLIAM WHITE, M.D., 


JOHN RHEA BARTON PROFESSOR OF SURGERY IN THE UNIVERSITY OF PENNSYLVANIA; 
SURGEON TO THE UNIVERSITY HOSPITAL; 


AND 
T. TURNER THOMAS, M.D., 


ASSISTANT SURGEON TO THE UNIVERSITY AND THE PHILADELPHIA GENERAL HOSPITALS, AND 
INSTRUCTOR IN SURGERY IN THE UNIVERSITY OF PENNSYLVANIA. 


Shortening the Course of Healing by Getting the Patient out of Bed 
Early.—KumMELL (Archiv f. klin. Chir., 1908, Ixxxvi, 494) says’ that 
for several years he has been getting his patients out of bed as soon as 
they could stand, after operations for surgical conditions of the upper 
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extremities, the breasts, neck, and head. In this way convalescence 
has been made more favorable and more brief. Even old people, 
almost without exception, have been gotten up for brief intervals in an 
easy chair for the purpose of avoiding lung complications. Abdominal 
hernia has not occurred. He has observed in young individuals, 
especially strong boys, who throw themselves about soon after operation, 
that the convalescence was shorter and the subjective disturbances less, 
than in other patients. Intestinal disturbances, particularly, were less 
disturbing. By getting the patient out of bed early after operation, 
the tendency to the formation of thrombi and emboli, is decreased, owing 
to the improvement in the circulation and heart strength brought about 
by the free movements. He believes that continued rest in bed, especially 
in corpulent, anemic, and weak patients, is largely responsible for the 
frequent femoral thromboses and lung emboli. The results of other 
surgeons in this direction are quoted. Kronig, who got his laparotomy 
patients out of bed on the first day after operation, in 300 laparotomies, 
‘saw no thromboses or emboli, no postoperative pneumona, ileus, or 
hernia. Similar results were observed by Hartog, Ries, Chandler, 
Boldt, etc. Kiimmell reports 164 laparotomies in which he got the 
patients out of bed on the first or in a few days after operation. He 
observed no thromboses, although one died on the tenth day from pul- 
monary embolus. This was a very corpulent individual, with a weak 
heart, operated on for an extensive umbilical hernia. This method of 
treatment in his cases led to the development of a stronger and thicker 
cicatrix than the old method. The employment of the catheter is less 
frequently necessary, and the good effect on breathing reduces the ten- 
dency to bronchitis and pneumonia. The use of scopolamin-morphine 
chloroform or ether anesthesia has probably aided in this direction. 
In order to aid the patients in getting out of bed early attention to a few 
conditions is necessary, as: a proper administration of the narcosis, so 
that vomiting will be avoided; a rapid operation with small loss of blood; 
a faultless antiseptic course of healing; and firm sutures. For the forma- 
tion of a firm scar, the kind of suture and suture material is important. 
The peritoneum and muscles are sutured separately with continuous 
catgut. The fascia is first freed and then overlapped by a similar suture. 
Silk is employed for the skin sutures. On the second, at the latest on 
the third day, the patient is gotten out of bed. When the weather per- 
mits he may be permitted to go for a walk outside, and is discharged 
on the tenth to the fourteenth day. 


Concerning Compression of the Pelvis in Trendelenburg’s Operation 
for Ectopy of the Bladder.—Wiims (Deutsch. Ztschr. f. Chir., 1908, 
xclii, 321) says that by Trendelenberg’s method of compressing the 
pelvis, in spite of the greatest care, from the compression of the belt 
employed, ulceration over the great trochanters and anterior iliac sp nes 
can scarcely be avoided. Wilms aims by a specially constructed iron 
arch, to bring the necessary pressure directly over the bones, even at the 
risk of a slight necrosis. The weight of the apparatus does not lie on 
the body of the child. At each end of the arch is a screw guarded by a 
bolt, so that the degree of pressure can be regulated, and at the end of 
the screw a wooden block is fixed. Several pointed nails are fitted into 
holes in the wooden block. ‘These nails are first passed to the pelvic 
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bones slightly behind the anterior spines. As a preliminary operation the 
pelvic bones are chiselled through alongside the sacrum, and eight days 
are allowed for healing of the wound. ‘The nails are introduced to the 
pelvic bones and the edges of the opening in the bladder are freshened 
and sutures introduced without tying. The rest of the apparatus is 
then fitted to the nails and the screws tightened. ‘The bones are easily 
pressed together, and after close approximation of the bones at the 
symphysis the sutures are tied. Further sutures are then introduced 
as they are found necessary. The children do not complain later of 
pain from the nails, and can be picked up and cleaned. The apparatus 
should be left on from four to five weeks. 


The Treatment of Phosphorus Necrosis—TrLeKxy (Archiv f. klin. 
Chir., 1908, Ixxxvi, 369) says that the conservative treatment with 
incision, irrigation, and drainage of painful abscesses, curetting of 
sinuses, and extraction of completely separated sequestra, is to be pre- 
ferred to subperiosteal, partial resection of the lower jaw. The dis- 
advantage of long continued suppuration will be overcome by the 
advantage of a certain prospect of definite healing by the better cosmetic 
and functional effect which will be produced by the good and permanent 
layer of bone left after the removal of the sequestrum. The disadvantage 
of the early resection lies in the apparent impossibility of determining 
the limits of the diseased and healthy bone, and in the uncertain, often 
very deficient or absent regeneration of bone. There is the possibility 
that by resection and its accompanying irritation of the periosteum, the 
latent phosphorus intoxication may become manifest in the bone border- 
ing on the resection, and rekindle acute symptoms. ‘The cases of 
resection of the lower jaw for phosphorus necrosis are not suitable for 
immediate prosthetic apparatus. From the extending diseased process 
the apparatus will cause much pain in the now affected stump of the 
jaw. On the other hand, the loosening of the remaining teeth will not 
permit them to be employed as supports for the prosthetic apparatus. 
Teleky’s experience leads him to the conclusion that in spite of all 
improvements in surgical technique the conservative method of treat- 
ment is best. 


The Mutual Relations of the Sexual Glands.—SERRALACH AND PARES 
(Ann. d. mal. d. org. gén.-urin., 1908, i, 881) says that the seminal 
vesicles are undoubtedly glandular. Having removed the right testicle 
of a patient, it was observed that on rectal massage of the seminal 
vesicle of the same side, some of the seminal fluid was seen in the urine. 
The seminal glands are moreover ejaculatory, because they are sur- 
rounded by a layer of muscle. The gland is not a reservoir, as Graf 
maintained. ‘The finding of spermatazoids in the urine is explained by 
the fact that by the confluence of the vas deferens and the excretory 
duct of the seminal vesicle, the self-moving spermatazoids can find their 
way back into the seminal vesicle as well as pass into the urethra or 
bladder. ‘The seminal vesicles cannot be the reservoir for the spermatic 
fluid, because. no anatomist has ever found a sphincter capable of 
forcing the sperm from the vas deferens toward the vesicle, such as the 
sphincter for forcing the bile to the gall-bladder, 
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Antiferment Treatment of Suppurative Processes.—PrisER (Zenirbl. f. 
Chir., 1908, xxxv, 777), with Edward Miller, made a report on this sub- 
ject at this year’s German Surgical Congress. Instead of the previously 
employed small incision with washing out of the abscess cavity, later 
puncture by a syringe was substituted. After the pus had been evac- 
uated as much as possible, the antiferment, several centimetres less 
than the pus evacuated, was injected. This was to avoid the production 
of the pressure of the inflammatory process. The serum, after a few 
minutes, was withdrawn, and with it usually some pus. Then a new 
injection was made. ‘Two cases are here reported. In the first there 
was an increasing, acute inflammatory swelling on the inner side of the 
right elbow, about the size of the palm of the hand, and pain in the axilla. 
Some deep fluctuation was detected. About 6 c.c. of thick pus was 
evacuated by puncture and the serum injected as described. On the 
following day the swelling had almost completely disappeared. ‘There 
was no tenderness and no fluctuation. On the fourth day healing had 
taken place and the patient was discharged. In the second case a 
similar result was obtained in an abscess of the female breast. - A larger 
number of cases will be reported later. A scar is avoided by this method 
of treatment. 


_ The Treatment of Bony Ankylosis of the Elbow by Means of Trans- 
plantation Over the Whole Joint—BucHmann (Zentrbl. f. Chir., 1908, 
xxxv, 582) reports two cases in which, after excising the elbow-joint 
for bony ankylosis following fracture, he conniataiaial the joint of the 


first metatarsal joint without opening it, to take the place of the excised 


elbow-joint. The lower end of the humerus and the upper end of the 
ulna were suitably notched to receive the bones of the transplanted 
joint. The metatarsal joint was so placed that its plantar surface was 
posterior and its dorsal surface anterior, its metatarsal end fitting into 
the notch in the humerus and its phalangeal end into the notch in the 
ulna. No bone sutures were employed. The wound in the soft tissues 
was closed and the elbow dressed in extension and fixed with a plaster 
cast. ‘The cast was removed twenty-one days later and was replaced by 
a new one with the elbow in an acute angled position. ‘This cast was 
removed on the thirty-third day, and on account of a fistula the Bier 
treatment was applied. The fistula closed after five weeks. In about 
ten weeks passive movements and massage were begun. Since the 
removal of the cast active movement within 30 degrees was possible. 


The Technique of Operation for Cleft Palate—Hripine (Zenirbl. 
f. Chir., 1908, xxxv, 809) has employed the Langenbeck method in 38 
cleft palate operations in the past six years. He thinks the bad results 
are due not to the method, but to the faulty a: The perform- 
ance of the operation in two stages, as introduced by J. Wolff, was an 
important advance. In the first stage the flaps are separated, always 
with some loss of blood. Four to five days later the sutures are intro- 
duced, so that in the meantime the child regains strength. The fla 
immediately after its separation often suffers for nourishment and is 
anemic, so that in the interval between the two stages it has time to 
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recover, and this tends to prevent necrosis. ‘The flaps also thicken, so 
that they present broader surfaces for approximation, and because of 
the res escape of blood the sutures can be more accurately placed. 
In 26 of the 28 cases Helbing obtained a complete closure of the cleft 
in one operation. ‘The cleft may be so wide, and the remaining mucous 
surface so narrow that the flaps are small, and when brought together 
they scarcely cover the cleft. The lateral incisions then gape widely 
and there is much danger that large lateral openings will exist. This 
danger can be removed by the employment before the operation of 
suitable apparatus to force the superior maxillee together. A consider- 
able narrowing of the maxille can be obtained in two to three weeks. 
Many fistule remaining after operation can in this way be closed, with 
the aid of a simple caustic or the thermocautery. No sutures will be 
necessary. All cleft palates which have been exposed to plastic and 
mutilating operations on account of the width of the clefts may be 
closed at one sitting by the Langenbeck operation. 


Treatment of Burns.—RENNER (Zenirbl. f. Chir., 1908, xxxv, 907) has 
obtained very good results during the past year in the treatment of many 
burns, by the use of a powder consisting of one part bismuth subnitrate 
and two parts kaolin. With this powder he dressed recent burns 
without distinction as to their grade of severity. The wound was first 
cleansed and then dusted with the powder. A layer of sterile gauze 
was then applied, covered with cotton and fixed with a bandage. The 
dressing was renewed daily. The chief effect was to dry the wound 
thoroughly and prevent infection almost completely. In burns of the 
first and second degrees, after one or two dressings, the wound is covered 
by a thick firm crust, which favors cicatrization. When the healing 
is thought to be complete under the crust, the latter can be easily re- 
moved by an application of a borolanolin dressing for twenty-four hours. 
Very rarely a ee will develop an urticarial eruption from the use of 
the powder. In such cases the powder should be removed by irrigation 
and only a gauze dressing applied. 


Aneurysmorrhaphy.— BINNIE (Annals of Surgery, 1908, xlviii, 1) con- 
fines his discussion of the subject to a consideration of the possibility 
of obliterating the aneurysm and at the same time reconstructing the 
artery in such a fashion that the circulation through it may be restored. 
He has employed the method as originally outlined by Matas in two 
cases. The first was reported in 1904. The second was for a popliteal 
aneurysm developed in a man, aged sixty-seven years, with a history of 
severe trauma in the same leg three years before and a second severe 
strain of the foot three weeks before the operation. The tumor on being 
opened was found filled with soft, black, non-lamellated blood clot. 
The cavity had no distinct walls, and was the size of two large fists. 
Removal of the clot exposed a ruptured aneurysm as large as a medium- 
sized orange communicating with the larger cavity. The walls of the 
aneurysm were fairly healthy. On splitting the true aneurysm two 
arterial openings were found, one to one and one-half inches apart. 
Fairly healthy arterial wall consisting of two-thirds of the circumference 
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united the two openings and formed a groove on the bottom of the sac. 
The artery was reconstructed around a No. 15 Fr. catheter, thus closing 
the communication between the artery and sac. The sac was obliter- 
ated by continuous catgut suture. The aneurysm was cured, but it 
could not be proved that the circulation was reéstablished through the 
vessel. In another case a similar operation was performed, but the sac 
was too imperfect to permit of its obliteration. Ligation of the femoral 
artery was necessary later for hemorrhage and finally amputation. 
Section through the artery showed the interior slightly irregular, with a 
definitely thickened wall, surrounded by a mass of inflammatory tissue. 
The closure in the artery persisted for two weeks, and then only about 
a third of the line of union gave way. The arterial wall was markedly 
degenerated, the line of suture was absolutely unsupported by surround- 
ing structures and lay exposed in the cavity of a false aneurysm. 

ABBE (Annals of Surgery, 1908, xlviii, 10), for an aneurysm of the 
gluteal artery, first placed a temporary ligature on the external iliac 
artery, and then incised the gluteus muscle to the aneurysm. By 
pressure it could be emptied, and when the pressure was removed it 
quickly filled up again. The sac was opened and the opening of the 
gluteal artery was plugged by the index finger. With a continuous 
suture of the internal wall of chromicized catgut the arterial opening 
was closed and then the entire sac was obliterated. Recovery was 
immediate. This shows that reliance may be placed on the plastic 
union of the opposing walls of an artery. 

BLAKE (Annals of Surgery, 1908, xlviii, 15) reports a case of popliteal 
sacciform aneurysm in which the artery was on the superficial side of 
the sac. The communicating opening between the artery and the 
sac, about 1 inch long, was less than one-half inch from the incision in 
the sac. The Matas restorative operation was, therefore, impossible. 
The communication, however, was fairly effectively closed with a single 
row of chromicized catgut sutures which also considerably narrowed 
the lumen of the artery. It being impossible to make the suture line 
more secure, the artery was ligated on the proximal side of the aneurysm. 
The sac was obliterated and the wound closed without drainage. 
Three months later there was no sign of a recurrence. Blake thinks 
that the obliterative operation is best for popliteal aneurysms, and 
points to the fact that the only relapses reported from the Matas 
operation have followed the reconstructive operations on popliteal 
aneurysms. 


The Treatment of the Appendix Stump after Appendectomy.— WILLIs 
(Annals of Surgery, 1908, xlviii, 74) received communications from 105 
representative surgeons concerning their methods of treating the stump 
in appendectomy. ‘The chief interest lay in the answers to the question 
as to whether the stump was buried, and why it was or was not. Of 
the 105, 77 surgeons always bury the stump, 66 by ligating and inverting 
into wall of the cecum, 11 by invaginating the unligated stump in the 
the cecum; 11 usually bury the stump (leave unburied only in drainage 
cases); 3 have no settled method; 2 leave no stump; 11 never bury the 
stump; 1 does not answer the question; 23 make mention of untoward 
results that have followed simple ligation and leaving the stump unburied. 
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These consisted of intestinal obstruction from adhesions; fecal fistule; 

ritonitis; persistent ———- slipped ligatures; abscess from 
eakage of stump; and adhesion of Fallopian tube to appendix stump. 
Only 2 out of the 105 surgeons reported that they have ever observed 
harmful effects of any character after burying the stump. In one a 
stitch abscess gave way during the first defecation (after calomel), and 
a large exudate developed with the symptoms of perforation. The 
exudate was absorbed and the patient recovered. In 2 other cases there 
were secondary abscesses. Although no inquiry was made as to the 
incidence of hemorrhage, 10 out of the 105 replies contained statements 
in regard to this point, and in several cases the abdomen had to be 
opened because the patient was almost pulseless. Postoperative pain 
as an argument for the unburied stump is not supported. ‘The chief 
objections to leaving the stump unburied are: (1) Obstruction to the 
bowel; (2) slipped ligature, with escape of fecal contents into the ab- 
dominal cavity; and (3) adhesions to the raw surface of the stump. Dis- 
tension of the bowel may occur after any abdominal operation. It is 
easy to understand how the increased pressure within the bowel may 
balloon out the appendix stump into a pyramidal-shaped body, with 
the apex at the ligature. The integrity of the bowel wall is thus 
jeopardized in every case in which any distension occurs. 


A New Method of Performing Prostatectomy.—Wiims (Deut. Zischr. f. 
Chir., 1908, xciii, 325) obviates the excessive injury to the bladder of a 
transvesical operation and the danger to the rectum of a perineal opera- 
tion, by attacking the prostate and enucleating it through a lateral 
incision in the perineum. The prostate even when not markedly en- 
larged, projects into the perineum under the pubic arch, so that even 
by a lateral incision it is easily accessible. He makes the incision about 
4 to 5 cm. long along the left pubic ramus. After the division of the 
thin fascia one finds a loose connective tissue, traversed by a few veins, 
which separates easily without bleeding, so that the lateral lobe is 
readily exposed. In thin people the wound will be scarcely 1.5 cm. deep. 
The ischiocavernosus muscle, and with it the internal pudic artery and its 
branches, can be pushed toward the median line without exposing these 
vessels. A catheter is introduced into the urethra, the capsule over 
the left lobe of the prostate is opened, and the eneucleation is carried 
out with the finger. A slight resistance is met with on the anterior 
surface of the prostate. The prostatic portion of the urethra is removed, 
as in the operation through the bladder. Wilms performed this opera- 
tion in 3 cases. An injury to the rectum is impossible, since one works 
within the capsule. His results have convinced him of the superiority 
of this over other operations. 
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Alcohol Injections in Blepharospasm.—VaLubDE (T'ribune méd., 1908, 
xli, 232) considers that injections of 80 per cent. alcohol combined with 
cocaine or stovaine are a safe, simple, and effective means of treatment 
of obstinate facial spasm. ‘The treatment is applicable both in simple 
spasm and in the complicated facial tic douloureux. The injections 
should be made at the point of emergence of the facial nerve. The 
— which follows the injections should cause no anxiety, no matter 

ow long it lasts, so long as there is no tendency to alteration of the 
cornea and the eyes close sufficiently during sleep, and if there is no 

tosis of the lower eyelid; such paralysis needs no treatment unless the 
integrity of the cornea is threatened. 


Morphine in Laryngeal Diphtheria—Lrsacre and (Tribune 
méd., 1908, xli, 213) believe that in the asphyxia of diphtheretic croup 
the hypodermatic administration of morphine will often obviate the 
employment of intubation and, even when this operation is essential, 
that morphine will greatly lessen the length of time that the tube is left 
in the trachea. Generally the tube may be withdrawn in twelve 
hours: Of course the morphine is used in connection with antitoxin. 
Lesage and Cléret find that morphine is not dangerous to and is well 
borne by young infants and that by its employment intubation in many 
instances may be avoided even when it seems necessary. The use 
of the drug consequently obviates the occurrence of the laryngeal lesions 
which may be caused by the presence of the tube and the sleep which 
it induces increases the patient’s power of resistance to the infection. 
The dosage is regulated in accordance with the age of the patient. 


Action of Sodium Bicarbonate on the Gastric Secretion —Hayem (Tribune 
méd., 1908, xli, 281) considers that the alkalies are absolutely contra- 
indicated in hypo-acidity while in hyperacidity they have two indications. 
They may be employed in the tardy pain of hyperacidity, but the tendency 
of the patient toward abuse of the medication must not be forgotten for 
excessive use may cause a gastritis medicamentosa. Hayem, is, even 
here, inclined to prefer bismuth subnitrate in large doses to the alkalies. 
In hyperpepsia the alkalies may be employed to modify the digestive 
process; here the so-called Vichy cure may prove beneficial. The 
employment of artificial Carlsbad salt seems, however, in Hayem’s 
opinion, to be of greater advantage. 
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The Vaccine Treatment of Gonorrheal Vulvovaginitis in Children.— 
But er and Lone (Iilinos Med. Jour., 1908, xiii, 538) have employed 
the treatment by means of bacterial vaccines in a number of children 
afflicted with vulvovaginitis and conclude that this form of therapy has 
a distinct place in the treatment of gonorrhcea in the female and that 
it appears to be far more efficient, at the same time scientifically more 
tenable, than local antiseptic treatment. ‘The vaccinations were em- 
ployed on the basis of the opsonic index and Wright’s technique was 
adhered to. The vaccinations were interspaced according to the 
index, an effort being made to inject the patient before the index 
declined below normal. Butler and Long do not feel justified in gener- 
alizing as to dosage nor in making any statement as to the time that the 
index will remain above normal after vaccination. ‘The dosage varies 
in different patients and can be determined only by investigating for 
each individual the immunizing response to a given dose as indicated 
by the index. 


Results in Bacterial Vaccine Therapy.—Ho.uister (Ill. Med. Jour., 
1908, xiii, 28) sums up his conclusions as to the value of vaccine therapy 
thus: (1) Inoculation by autogenous vaccines, properly administered 
and regulated, is one of the best—if not the best—method of curing and 
—_— the recurrence of chronic staphylococcic infections, such as 
uruncles, etc. (2) In chronic acne injections of autogenous vaccine 
of staphylococcus often cures and usually causes marked improvement. 
(3) In localized tuberculosis—osteitis, arthritis, adenitis, etc.—the 
administration of tuberculin, as guided by the opsonic index, is frequently 
of distinct value, acting both as a general tonic and hastening local 
repair. (4) Judging from the literature and from personal experience, 
it may be said that occasional marked results may be expected in 
chronic local infections by the colon bacillus (cystitis, pyelitis, etc.) 
and by the gonococcus (arthritis). 


Suprarenal Extract in Cardiac Collapse.—Kortue (Zentralbl. f. Chir., 
1907, xxxiii, 969), in two patients, who had been subjected to spinal 
anesthesia followed by complete collapse, and in whom ordinary measures 
had proved of no avail, succeeded in restoring the function of the heart 
in ten seconds by means of injections of a solution of suprarenal extract. 
He concludes that the intravenous injection of 0.05 milligram of this 
substance should be capable of saving life in certain instances; at any 
rate, further trial of the procedure is advisable. 


Combined Treatment in Malignant Tumors.—Back (Berl. klin. Woch., 
1907, xliv, 1335) strongly advocates the use of the knife combined with 
the employment of the Réntgen rays in malignant growths. His usual 
technique consists in as thorough extirpation as possible; after about a 
week the rays are applied every two days, for a sufficient time to produce 
areaction. If the growth is extensive, it is better not to close the wound 
until the rays have been employed for about a week; at the end of this 
time the wound may be sutured and after another week the use of the 
rays should be begun again. At first a diaphragm is used; later 
is not employed. ‘The author uses the knife at the beginning of treat- 
ment even in the small epitheliomas which the rays alone will cure. 
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In order to insure the proper effect from the rays it is_necessary to 
obtain the characteristic local reaction. 


Large Doses of Antitoxin in Diphtheria~—DrLEaRDE and MINET 
(Province médicale, 1907, xx, 501) emphasize the importance of lar, 
doses of antitoxin, even in mild types of diphtheria, on account of the 

ssibility of the occurrence of serious complications and sequels. 

heir observations prove the harmlessness of large doses, their influence 
in the management of toxic symptoms, their rapid curative action, and 
their effect in preventing complications. Their usual initial dose is 
about 50 c.c., and this amount has never been followed by any serious 
accident. Further dosage is regulated by the patient’s progress, but 
there need be no hesitation in giving 100 c.c. within twenty-four to thirty- 
six hours. By the third day the temperature usually reaches normal, 
the membrane becomes detached and is expectorated, and recovery 
is rapid. The albuminuria, which is a positive indication for the 
administration of large doses, quickly disappears, and eruptions due to 
the injections are rarely seen. Supplementary treatment, consisting 
of applications to the throat of camphor, 2 parts; menthol, 1 part; lavage 
of the mouth with 5 per cent. Labarraque’s solution; warm baths every 
morning; and, in the presence of bronchitis, two sinapisms to the chest 
daily, is advised. Mild expectorants may hasten the elimination of the 
exudates. Intubation should be done if necessary, and to these patients 
inhalations of steam impregnated with tar or eucalyptol are given. 
The proper diet is one which is poor in chloride elements and frequent 
drinks should be administered. Antipyretic drugs are contraindicated. 


The Treatment of Tuberculous Adenitis—Ropmn (Tribune méd., 
1908, xli, 249) advises, in addition to climatic and general tonic treat- 
ment, the evacuation by puncture of suppurative adenitis and the 
injection of a mixture of iodoform, 1 part; ether, 10 parts; oil of 
sweet almonds, 100 parts; creosote, 2 parts. In chronic cases of the 
affection cure may be effected in two or three months after a score or 
so of punctures. 


Bleeding in Pneumonia.—West (Practitioner, 1908, Ixxx, 429) con- 
siders that when the lungs are greatly engorged, the patient cyanosed, 
and the right heart se et great relief may be given by bleeding, 
but the bleeding must be free and rapid. Several ounces—a pint or a 
pint and a half—should be withdrawn rapidly from a large vein. As 
the blood flows, the color improves, the heart action becomes less 
labored, and the urgent symptoms may disappear. The loss of so 
much blood leaves the patient weak, and such a bleeding is, therefore, 
suitable only in special instances. The typical patient is a youn 
full-blooded, healthy, well-fed adult, with florid complexion and alk 
developed muscles. Bleeding is contra-indicated in the weakly, thin, 
and anemic, in the young, and in the aged. In selected patients free 
bleeding is of great use, and doubtless has saved many lives, but preju- 
dice. is likely to prevent its employment in private practice. Vene- 
section is sometimes spoken of as useful on theoretical grounds, because, 
with the blood, some of the toxins of the disease are also removed, but 
the author thinks this theory a mischievous one, since it may lead to 
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bleeding in unsuitable instances. Hypodermatoclysis of normal saline 
solution has been advocated as a way of diluting the toxins or assisting 
their elimination, but it is not favorably regarded by West, as it does 
‘not seem to him to be founded on sound theory. 


The Comparative Therapeutic Value of Iron Compounds.— Van GiESON 
(New York Med. Jour., 1908, lxxxvii, 687) sums up a study of this sub- 
ject with the following statements: A careful study of iron metabolism 
shows that the official preparations of iron so long useful in the past 
will increase hemoglobin. The ferrous carbonate, the soluble oxide 
with sugar, the doula salts with the vegetable acids, the solution of the 

rchloride given in combination and largely diluted with milk, are the 

orms most likely to produce good results. Directly conflicting views 
as to the value of modern proprietary preparations exist among com- 
petent observers. In all iron medication the question of defective 
metabolism is important. Patients must be individualized, and pre- 
paratory treatment is essential. Rest in bed, massage, milk diet, 
unfermented grape juice, and static electricity are valuable adjuvants 
preparatory to ordering the administration of iron compounds. 


Cholesterin in Therapeutics—Iscovesco (Tribune médicale, 1908, 
xli, 154) has proved that cholesterin protects the human red blood cells 
against serums and other hemolytic substances. In consequence, he 
has administered this substance in a number of patients affected with 
rheumatic purpura, chlorosis, pulmonary tuberculosis, infantile lym- 
phatism, etc. In every patient observed he has obtained a cure or a 
distinct improvement. In pulmonary tuberculosis the treatment 
brings about a rapid amelioration of the general condition without a 
parallel improvement in the pulmonary lesion.' Cholesterin must be 
administered in emulsion. 


Opium.—CrovuzeL (Journal de médecine de Bordeaux, 1908, xxxviii, 
69) considers that the different effects produced by opium are due, in 
considerable measure, to the fact that all opiums do not contain like 
amounts of the principles of this drug. He quotes Smith to the effect 
that a good opium should contain principles in the ne propor- 


tions: Morphine, 10 per cent.; narceine, 0.02 per cent.; codeine, 0.3 
per cent.; papaverine, 1.0 per cent.; thebaine, 0.15 per cent.; narco- 
tine, 6.0 per cent.; meconine, 0.01 per cent.; meconic acid, 4.0 per 
cent.; lactic acid, 1.25 per cent. He believes that until we are able to 
obtain a standardized opium any certain and constant action of the 
drug to get such a standardization, while difficult, should not be impos- 
sible, and advises that a special service to oversee the manufacture of 
opium should be organized. 

Lactic Acid in Nasal Conditions—MacCoy (Monthly Cyclopedia of 
Practical Medicine, 1908, xxii, 51) considers that the employment of 
lactic acid in nasal obstructions due to engorgement or hypertrophy 
offers advantages over other acids in that it is less severe in action and 
reaction, while it is none the less efficient. _It is superior to other acids 
by reason of its power to change cell acids and quicken changes in the 
mucous membranes, effecting absorption of cell tissue in a remarkable 
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manner. It does not produce cellular irritation in contiguous tissue 
when locally applied, and is therefore of greater value than any other 
chemical agent now employed, and, while it has a cauterant action on 
mucous tissue, it also has a special selection for cell tissue, making its 
effects apparent by absorption of hyperplasia. 


The Excretion of Hexamethylenamine (Urotropine) in the Bile and Pan- 
creatic Juice —CroweE (Johns Hopkins Hospital Bull., 1908, xix, 109) has 

rformed certain experiments with this drug with the intent to ascertain 
its value in infections of the gall-bladder. He believes that before its 
value can be definitely established further work must be undertaken. 
He summarizes his results as follows: (1) After its administration by 
mouth, hexamethylenamine appears in the bile and pancreatic juice of 
dogs. It finds its way*imto the bile through the liver. and through the 
wall of the gall-bladder. (2) It has been demonstrated in the bile, 
cerebrospinal fluid, saliva, pleural effusion, and blood of man. (3) 
When given in sufficiently large doses (75 grains per day), it appears in 
the bile in quantities which suffice to exercise a decided bactericidal 
action. 


The Treatment of Tapeworm.—ScuHiLiine (Therapeutische Monats- 
hefte, 1908, xxii, 187) gives in the morning, fifteen minutes after a break- 
fast of coffee with zwieback, the following formula, which has acted 
well in his hands: Fresh ethereal extract of male fern, 2 to 24 drams; 

owdered jalap, 74 grains; simple syrup, sufficient to make 1 ounce. 
his mixture should be well shaken. ‘The parasite usually appears in 
three to four hours. Schilling considers it unnecessary that the tenia- 


fuge should be taken me 2 but if evacuation of the bowels does not 
take place or is delayed, he advises the employment of an enema of about 
a quart of warm water. 
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Hygiene of the Eye in School Children.—Concerning this subject 
W. M. Carwarptr (Amer. Jour. Obstet., July, 1908) summarizes his 
article as follows: (1) The increase of late in the number of children 
wearing glasses is not due to an increase in the number of weak or dis- 
eased eyes so much as it is due to the greater strain upon the function of 
vision necessitated by our more extended use of the eyes for close work in 
the complex civilization of the present day. (2) The normal child is 
born hypermetropic and without astigmatism. The myopic child is 
either defective from birth or has 7 myopia from the stress of 
eyestrain, usually through the “turnstile of astigmatism.” Astigmatism 
is not congenital, but is practically always acquired in the normal child 
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during the early years of life by excessive strain upon the muscles of 
accommodation. (3) Kindergarten and primary work should be 
arranged so as to avoid strain upon the muscles of accommodation of the 
eye in the plastic years of childhood. Hence, sewing and all weaving 
exercises should be limited in amount, if not absolutely eliminated. (4) 
Systematic study should be only begun when the delicate and soft tissues 
of the child’s eyes have attained sufficient formation to resist dis- 
tortion on moderate use of the accommodation. This means that 
prolonged close work should not be allowed until the age of ten years 
or over. The child beginning systematic work at that age will, with 
suitable care, be able at sixteen or eighteen years to acquire all the 
knowledge possible to its more precocious companion, and will have 
the inestimable advantages of normal eyes and healthy physique. 
(5) No young child should be encouraged to compete with its companion 
for prizes. Mental and occular overstrain are the inevitable results 
of such educational monstrosities. In the primary schools, especially, 
there should be no grading of the children. (6) A child incapable of 
the prolonged use of the eyes at the peroper age should not be classed as 
culpably lazy. In the majority of cases there will be found uncorrected 
refractive errors. (7) Inability to concentrate the mental attention, 
and deficient powers of observation are often caused by bad visual 
memory resulting from eyestrain. (8) The symptoms and physical 
signs of eyestrain in children can be easily recognized, and there is no 
more brilliant success in medicine than follows a correction in children 
of refractive error. Ocular hygiene is all important in preventing 
educational overstrain. 


Rontgen Diagnosis of Infantile Scurvy. — Kotz (Monats. f. Kinderheilk, 
1908, vii, 36) reports such a case in a child aged nine months, in which 
the only signs present were a slight swelling of the distal end of the left 
femur, and marked pain whenever picked up or even touched; there 
was no gingivitis, no bleeding from the gums, no hematuria, no petichie, 
no anemia. The Réntgen pictures, however, were very typical of the 
disease; a marked thinning of the cortex, a disappearance of the sharp 
outline of the bone, loss of the structural outlines near the epiphyses, 
separation of the periosteum, bending of the bones, etc. He says that 
all suspicious cases of this disease should be examine with the Réntgen 
apparatus. 


Paratyphoid Fever and Melena in the Newborn.—C. Naumerck and 
E. Fuinzer (Miinch. med. Woech., 1908, i, 1217) performed an autopsy 
on a child thirty-six hours old whose death was said to have been due 
to melena. The autopsy revealed multiple necroses of the gastric mucosa, 
otitis media, cholecystitis, slight enlargement of the spleen, and hemor- 
rhagic diathesis. ‘The stomach and intestines were filled with clotted 
blood and some mucus. The bacteriological blood examination revealed 
an organism which could be identified with paratyphoid ‘bacillus 
(Schottmiiller); diagnosis was made from cultures, agglutination tests, 
and animal experiments. Further investigation showed that the in- 
fection was of intra-uterine origin, the mother having suffered four weeks 
before the birth of the child from violent diarrhoea, which lasted eight 
days; there was also headache, nausea, vomiting, abdominal pain, and 
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fever; the condition improved after a time without treatment. The 
woman had probably been infected by eatables, which had been sent 
her from her home, a place which about that time had many typhoid 
and typhoid-simulating cases. The blood of the mother agglutinated 
the bacillus from the child in dilutions of 1 to 400. Whether the 
infection arose through the amniotic fluid being contaminated with the 
paratyphoid bacillus, or whether as a primary blood infection through 
the placental circulation, the authors could not decide. 


The Behavior of the Cutaneous Tuberculin Reaction during Measles.— 
C. von Pirquet (Deut. med. Woch., 1908, xxxiv, 1297) has found from 
the study of a large number of patients with measles, some of which 
were known to have tuberculosis, that tuberculous children lose their 
reaction to tuberculin during the measles attack for about a week, 
One hundred and fifty-nine patients with measles were examined: 50 
only during the week following the beginning of the eruption, and all 
of these were always negative; 36 negative both during and after the 
week of eruption; 2 negative before, during, and after the week of the 
eruption; 6 negative before and after the eruption week; 23 negative, 
examined only after the eruption week; 3 positive, examined only after 
the eruption week; 25 examined during and after eruption week, first 
negative and then positive; 6 examined before, during and after, with 
respectively positive, negative, and positive results; 1 before and during 
the eruption week, first positive and then negative; 1 during and after 
the eruption week, first negative and then positive; and 6 with uncer- 
tain reactions. ‘This phenomenon von Pirquet believes to be due to 
a destruction of the tuberculosis antibodies; in corroboration of this 
he has found that during measles the tuberculous process has spread 
considerably in every case in which the condition has been known to 
exist. The disappearance of the reaction does not occur in scarlet fever, 
diphtheria, epidemic cerebrospinal meningitis, or typhoid fever. In cases 
in which the tuberculin reaction persists or exists during an eruption 
resembling measles, von Pirquet is certain that the exanthem is other 
than measles, thus giving the existence of the tuberculin reaction a value 
from the standpoint of differential diagnosis. 


Rickets and Scoliosis——E. Kirscu (Deut. med. Woch., 1908, xxiv, 
1309) has made a series of observations to determine how many cases 
of scoliosis rest upon a rachitic basis, and in how many the condition is 
progressive; and whether all fixated scolioses are of rachitic origin and 
whether a scoliosis originating during school life can become fixated. 
The distinction between fixated and non-fixated scoliosis is thoroughly 
considered. “In all 1015 children (518 boys and 497 girls) were exam- 
ined; 493 children (217 boys and 276 girls) belonged to the lower 
classes, and 522 (281 boys and 241 girls) to the upper classes. The 
scolioses at the beginning of school life amounted to 20.5 per cent., 
in the upper classes to 30.4 per cent., but it is only the habit scoliosis 
which thus increases. In girls the increase is from 14.4 to 28.2 per 
cent.;.in boys from 11,8 to 15.4 per cent. The fixated scolioses, on 
the other hand, increase only from 7.3 to 9.4 per cent.; among boys 
the number actually decreases from 7.2 to 6 per cent.; among girls it 
increases from 7.4 to 12.9 per cent. He formulates the following 
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conclusions: (1) A large number of habit scolioses develop during 
school life, but only a few fixated cases, and they are only slightly fixed; 
more cases occur in boys than in girls. (2) Seven times as many cases 
of fixated scoliosis exist at the beginning of school life than develop 
during these years; during school years the fixated cases deteriorate 
more in boys than in girls. (3) Most all fixated cases, when not con- 
genital, are of rachitic origin. (4) The oblique position of a school 
child, which does not produce any fixation symptoms, leads to a light 
type of scoliosis; after some years it may show a few clinical fixation 
symptoms. (5) The explanation for this is found in the fact that habit 
scoliosis and fixated scoliosis are two separate diseases; pathologically 
the former is a primary joint contraction, the latter a bone deformity; 
etiologically the latter depends upon rickets, the former not; clinically 
the former is a non-fixated lateral curvature, the latter is associated with 
torsion and fixated curvature; prognostically the former is capable of 
spontaneous improvement, the latter is not; therapeutically the former 
is easily influenced in every stage, the latter only if treatment is begun 
before the child is sent to school. 


Tuberculosis of Nursing Infants.—A series of postmortem examina- 
tions performed by ENaEt (Monats. f. Kinderheik., 1908, vii, 28) has 
prompted the following conclusions: In well-nourished infants, and 
more particularly in breast-fed infants, tuberculosis is almost invariably 
localized to the glands, and if found in the lungs, the foci are usually 
small and surrounded by a thick, tendinous capsule; if death resulted 
in these cases it was invariably due to an acute bacillary invasion, which 
induced the fatal termination by setting up an acute miliary tuberculosis. 
In poorly fed, emaciated children, however, the appearance even be- 
fore beginning treatment led to a suspicion of graver organic disease; 
examination invariably revealed chronic tuberculosis of one or more 
organs, chronic confluent miliary tuberculosis, caseous peribronchitis, 
etc. The emaciation noted in such children is not due to the disease, 
but has rather preceded it, and is therefore entirely independent of the 
organic disturbance. It is probably true that because of the miserable 
nutritional state the organs become involved, while in well-nourished 
children the disease remains localized to the glands. Of breast-fed 
children dying of tuberculosis in his service, only 8 per cent. died of 
caseous pneumonia, while of the other children, this disease was found 
in 70 per cent. of the cases studied after death. Engel further believes 
that breast milk protects the infant to some extent from tuberculosis. 


The Exudative Diathesis——Czerny (Monats. f. Kinderheilk., 1908, vii, 
. 1) finds that in all instances in which children suffer with the exudative 
diathesis, parents and other relatives are neuropathic or psychopathic; 
in fact, he says, children of markedly nervous parents are rarely free 
from this constitutional affection, but there is not necessarily a relation 
between the degree of nervousness in the parent and the exudative 
diathesis in the children. Knowledge of this combination is of marked 
practical importance, as a complete cure can be expected only if the 
treatment is directed both against the diathesis and the neuropathic 
tendency. A persistent eczema may be cured by simply removing the 
child from its family surroundings and placing it where its mental 
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activity can be guided along different grooves; the same is true of 
many cases of nervous asthma and other nervous affections. Czerny 
advises against rest cures and medicines, preferring an entire change of 
the method of living and education. 


OBSTETRICS. 


UNDER THE CHARGE OF 
EDWARD P. DAVIS, A.M., M.D., 


PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA, 


Delivery by Forceps in Contracted Pelvis—CHAampNrys (Jour. 
Obstet. and Gynec., Brit. Emp., June, 1908) reports the case of a patient 
having a contracted, flat, reniform pelvis, with slight scoliosis, the 
true conjugate being 2} inches, who was delivered by the induction of 
labor, at the thirty-second week, by the aid of forceps. The child, 
sixteen and one-half years afterward, is living and in good condition. 
Labor was induced by the use of bougies and laminaria tents. One 
week’s time was occupied in inducing labor pains. The head did not 
engage as there was almost entire uterine inertia. ‘The head was pressed 
down on the brim where it a a transverse position. ‘The forceps 
was then applied, using the right blade somewhat behind the occiput, 
and the left blade in front of the sinciput, the blades were locked and 
the head extracted without much difficulty. When the head emerged 
the blades were at the sides, as rotation in the forceps had occurred. 
Attention is called to the fact that in transverse application of the 
forceps, the application should also be oblique. In order to favor 
anterior turning of the occiput the occipital blade should be placed behind 
the occiput and the other blade in front of the other extremity of the head. 
With these precautions anterior rotation is more apt to occur. Champ- 
neys concludes that while he was thus successful in 1891 in delivering 
the patient with forceps, that in 1908 he would certainly have performed 
Cesarean section. 


Collargol in the Treatment of Puerperal Infection—BonNaIRE and 
JEANNIN (L’Obstétrique, April, 1908) report 49 cases of puerperal in- 
fection treated by the intravenous infection of collargol. They divide 
their cases into one group of three, in which the injection was made as 
a prophylactic measure. ‘These were cases infected at the time of labor, 
and the treatment was carried out without waiting for the development 
of fever after delivery. In 3 cases the result is stated as ‘‘unknown,” 
as the patients passed from under observation before a definite conclu- 
sion could be drawn. In 10 cases death occurred. In 15 cases it is 
thought that the patient’s cure did not depend upon the use of collargol. 
In 4 cases the use of collargol is said to have been “‘not decisive.” - In:14 
cases its use was followed by prompt and immediate improvement. 
The treatment was carried out, as a rule, before the eleventh day after 
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labor; in one case as late as the thirty-first day after the development 
of infection. The highest number of injections was four, the lowest 
number one. Following these injections many of the patients had a 
chill more or less violent. Variations were observed in the condition 
of the blood, and increase in leukocytes usually was present. The 
effect of the remedies seemed to be transient; in most cases the patient 
soon returned to her original condition. The disadvantages of the 
method are injuries to the vein, the possible development of embolism, 
and the disturbance which followed the injection as demonstrated by the 
chill. ‘The quantity employed varied from 2 to 4 ¢.c. The actual dose 
was computed to be less than 10 c.c. A solution of 1 to 100 was used. 
Of this solution from 10 to 15 c.c. was the usual injection. We believe 
that these results are vitiated and unreliable by the fact that other 
methods of treatment were employed in these cases. These patients 
were curetted and received frequent intra-uterine irrigation. In our 
experience these procedures, especially repeated intra-uterine douches, 
serve to maintain a condition of infection which would render the use 
of another remedy misleading and ineffective. 'To demonstrate clearly 
the value of the method employed, no interference with the uterus 
should have been practised and no other treatment instituted except the 
free use of food, and the proper regulation of the intestinal action. 


Chorea during Pregnancy—SHaw (Jour. Obstet. and Gynec., Brit. 
Emp., June, 1908) reports 3 cases of chorea complicating pregnancy, 
which he treated upon the supposition that toxemia was the essential 
cause of the chorea. ‘These patients were put in bed and given elimi- 
native treatment in the most efficient manner possible. In 1 case, 
which did not yield rapidly to calomel and salines, a diuretic mixture 
and 5 grains of thyroid extract three times daily were also employed. 
This treatment proved eminently successful, the patient sleeping without 
sedatives. Shaw does not believe that the interruption of pregnancy 
is indicated in these cases. ‘The success of the treatment employed is 
a striking evidence of the correctness of his conclusions. 


The Suprarenal Capsules in Eclampsia and Nephritis—Cuiriz (L’Ob- 
stétrique, April, 1908) has examined the suprarenal capsules in cases of 
toxemia and has reviewed the literature of the subject. He concludes 
that in eclampsia, retroplacental hemorrhage, and in the nephritis of 
yregnancy cortical hyperplasia is present in the suprarenal capsules; 
lies frequently the hyperplasia is medullary. The cortical acters 
very probably depend upon the undue toxic tension of the gland, and 
are less influenced by its angiotoxic tension. The mudullary hyper- 
plasia seems to depend largely upon the cardiac hypertrophy usually 
seen in these cases. The angiotoxic tension of the medullary substance 
is recognized and acknowledged, although its exact relation to the 
changes seen in nephritis has not been made out. In all of the cases 
studied the suprarenal hyperplasia was secondary to the lesions observed 
in the kidneys. 


Typhoid Fever Complicating Pregnancy —Frrencu (Brit. Med. Jour., 
May 16, 1908) believes that there is no special time in typhoid fever 
when a pregnant patient is especially likely to abort. Some women 
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pass through typhoid fever without interruption of pregnancy, and 
give birth to healthy children. Labor is attended with very little ‘P- 
parent suffering, and the patient seems usually much relieved by the 
expulsion of the child. Involution seems to go on fairly well, and 
the course of the typhoid fever is not much influenced by the labor. 
The mortality of typhoid fever complicated by pregnancy is stated 
by French as 14 per cent.; others give a mortality of from 16 to 17 
per cent. In 65 per cent. of French’s cases pregnancy was interrupted; 
while others give a lesser frequency in the interruption of gestation. 
It has been clearly demonstrated that the active agents of typhoid in- 
fection may pass from the mother to the foetus. Again it is probable that 
the foetus in its turn can infect the mother. Where foetal infection does 
occur and pregnancy is interrupted the child has been found with some 
of the characteristic lesions of typhoid fever. The absence of intestinal 
ulceration in the foetus is no proof that the child has not had infection 
in the uterus. It is impossible in our present knowledge to state whether 
a foetus which survives typhoid fever and goes to term would be im- 
mune afterward. As regards the interruption of gestation by the obstetri- 
cian, it is thought, when viability is present and there is great desire 
for the life of the child, that pregnancy may be interrupted. This is 
done because the danger of foetal infection increases with each day of the 
fever. 


The Lower Uterine Segment.—Barsour (Jour. Obstet. and Gynec., 
Brit. Emp., May, 1908) concludes an illustrated paper on this subject 
as follows: Several cases have been reported in which the decidanl 
reaction extended below the internal os. These are best described as 
aberrant types. Proof has been given that in the section described by 
Barbour the decidua extended below the retraction ring. ‘The shorter 
the cervix the greater is its thickness. In Barbour’s section the retrac- 
tion ring is some distance above the internal os. This is not a distended 
cervix, but part of the wall of the uterine body. In rupture of the uterus 
the tear is incomplete so long as it is lateral, but when it extends to that 
part of the uterus whieh is covered by peritoneum it becomes complete. 


Intra-uterine Death of the Fetus in Six Consecutive Pregnancies —This 
interesting case is reported by WiLLiaMson and HoLianp (Jour. 
Obstet. and Gynec., Brit. Emp., May, 1908) with illustrations. The 

atient gave no physical signs of syphilis nor could any history of possible 
infection be obtained, nor was there found any abnormal condition in 
the pelvis to account for the death of the embryo. Neither she nor 
her eee: had followed any occupation likely to bring about such a 
result, She was delivered of a still-born macerated child in the hospital, 
supposed to be about thirty-six weeks’ gestation, the centre of ossification 
in the lower portion of the femur not having appeared. A very thorough 
microscopic study of the foetus was made and resulted in finding Spiro- 
cheta pallida distributed throughout the liver and spleen. ‘The arrange- 
ment of the spirocheta around the bloodvessels of the'embryo did not 
justify the assumption that the infection began in the placenta and reached 
the foetus through the vessels. In view of the results of the examina- 
tion of the foetus the parents were again very closely questioned and 
both were thoroughly examined. Nothing could be found pointing 
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clearly to syphilitic infection. The patient became pregnant again 
without menstruating and was treated by mercury and iodide of potas- 
sium. Labor was induced and twin children were born, evidently 
yea oe One of the amniotic sacs contained a large excess of fluid. 

bor had evidently been induced too soon, the twin pregnancy and 
polyhydramnios causing abnormal size of the uterus. The children 
died after a few days and were thoroughly examined and no Spirocheta 
pallida were found. 


Transverse High Position of the Head and Face Presentation and its 
Treatment with (Zentralbl. f. Gynék., 1908, 
No. 24) calls attention to the possibility of delivery of these cases by 
the use of forceps. He states that the simplest instruments should be 
employed, and not those with elaborate mechanism. The operator 
must vary the line of traction as the head comes down, and especially 
endeavor to protect the perineum. ‘The instruments are applied to the 
sides of the head and rotate with the head. Ziegenspeck has had 
several cases in which the chin was brought to the front and labor com- 
pleted successfully. 


Cesarean Section for Stenosis of the Vagina.—Das (Jour. Obstet. and 
Gynec., Brit. Emp., May, 1908) reports 3 cases in which patients were 
delivered by Cesarean operation because the lower birth canal was so 
contracted as to make delivery impossible. One of the cases had been 
operated upon for vesicovaginal fistula without success. There was 

reat contraction of tissue and the vagina was very much narrowed. 
The patient failed to report at the hospital until she had been for 
some time in labor. She was then delivered by section, but died after 
the operation, with abdominal distention. The child survived. The 
second case had contracted pelvis and had been delivered by forceps 
of a dead child, followed by septic infection and cicatricial contraction 
of the vagina. ‘The foetus was transverse and no heart sounds could 
be heard. The patient was delivered by celiohysterectomy, making 
a good recovery. ‘The child was dead at the time of operation. The 
third patient had had a very difficult labor, followed by sloughing of 
the whole base of the bladder; there was also a rectovaginal fistula. 
This was considerably improved by operation and the patient became 

regnant. She was delivered by celiohysterectomy, and the stump, 
although not on the abdominal surface, was kept outside the peritoneal 
cavity to avoid the danger of jnfection from the fistula. Mother and 
child made good recoveries. 


Amniotic Liquid as a Possible Cause for Eclampsia.— ALBEcK and LoHSE 
(Ztschr. f. Geb. u. Gyn., 1908, Band lxii, Heft 1) conducted experiments 
with the amniotic liquid of patients having eclampsia. ‘To determine 
its toxic properties and its influence in sgaviy heresy the amniotic 
liquid was taken from typical cases in which there had been abundant 
convulsions. It was injected into pregnant animals and multiple 
necrosis was found in the liver of the animals, corresponding micro- 
scopically to the lesions found in the human subjects dying of eclampsia. ¢ 
Injections proved in some instances fatal to the animals, while in others 
the animal was depressed for a short time and then recovered. 
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Prolapse of the Female Urethra.—G. F. Barsour Simpson (Surq., 
Gyn., and Obstet., 1908, vi, 512) reports a case of prolapse of the female 
urethra in which the redundant tissue was angiomatous. Resection 
was done. Simpson says the treatment should first of all be directed 
to the relief of any causal condition, as cystitis or calculus. One may 
try to relieve the inflammation of the protruding mucous membrane 
by the local application of hot water and rest in bed, when simple 
reduction by manipulation or aid of a sound may be attempted, followed 
by the use of astringent injections, with a view to promoting contraction 
of the urethral canal. This may succeed in cases in which there is but 
slight eversion present, but, as a rule, some form of operative interference 
will be required as in the case described. 


Immediate vs. Deferred Operation for Intra-abdominal Hemorrhage 
Due to Tubal Pregnancy.—The first feature of the scientific work of the 
American Gynecological Society in May, 1908, was a symposium on this 
subject (Amer. Jour. Obst., 1908, lvili, 8) and the papers furnished 
by Janvrin, Montgomery, Frederick, Manton, Lapthorn Smith, Baldy, 
Krug, and others, and the discussion following furnished a good exposé 
of the subject. The preponderating evidence offered was that every case 
diagnosticated as ectopic pregnancy should be operated on at some time. 
If early, and particularly if rupture has occurred, the operation should 
be done at the earliest practical moment, if the shock incident to rupture 
and hemorrhage were apparently not too great to permit recovery from 
operation. In late cases in which viability was probable careful watch- 
ing with operation shortly before full term or operation at once should 
be done. In the very hazardous, early cases excessive shock and hemor- 
rhage should not preclude hasty securing of bleeding vessels by laparot- 
omy and the application of suitable measures to reduce shock and the 
bad effects of excessive blood loss. The abdominal instead of the 
vaginal route was strongly advocated. 


Primary Ovarian Pregnancy.—C. C. Norris and C. B. 
(Surg., Gyn., and Obst., 1908, vi, 460) report a case of primary ovarian 
pregnancy operated upon by J. G. Clark. Norris and Mitchell claim 
to have found 16 positive cases, 15 probable, and 9 fairly probable. 
From this list is omitted Webster’s second case (Gyn. Trans., 1907, 
xxxli, 122) that was beautifully mounted and exhibited at the meeting 
of the American Gynecological Society in 1907. Webster is the only 
one to exhibit two specimens of this condition, and that they should 
occur within three years in one small town is quite remarkable. Norris 
and Mitchell state the specimen they report fulfils all the criteria Spiegel- 
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berg formulated in 1878. They are: (1) The tube on the infected 
side must be intact and have no organic connection with the gestation 
sac; (2) the foetal sac must occupy the position of the ovary; (3) it must 
be connected with the uterus by the ovarian ligament; and (4) definite 
ovarian tissue must be found in the sac wall in several places. 


Cases of Pfannenstiel’s - Transverse Abdominal Incision.—A. 
Hetstep (Zentribl. f. Gyndk., 1908, xxxii, 248), during a period of 
three and one-half years, has made use of Pfannenstiel’s transverse 
incision in 50 cases. ‘The operations performed included ventrofixation, 
salpingo-odphorectomy, myomectomy, supravaginal hysterectomy, and 
panhysterectomy (including four Wertheim operations). The largest 
fibroid removed was the size of a child’s head and the largest ovarian 
tumor extended to the umbilicus. The incision was often 15 cm. in 
length; 38 of the patients were examined six months or more after the 
operation and the cosmetic results in all cases were excellent. ‘There 
was no indication of a hernia or separation of the recti muscles. One 
patient was confined one and one-half years after the operation and 
one six months after with no bad results. According to Helsted’s 
experience, Pfannenstiel’s incision may be used with good results in 
the Wertheim operation and for the removal of ovarian tumors if the 
cyst is punctured. It is not suitable in suppurative or tuberculous cases. 
It is believed to have important advantages over the median incision in 
many cases. 


One Hundred and One Consecutive Hysterectomies for Fibroids Attended 
with Recovery.—J. Buanp Sutron (Jour. Obstet. and Gyn. Brit. Emp., 
1908, xiii, 328) reports this series of cases with verification by others and 
subsequent reports upon 90 per cent. of them. Total hysterectomy 
was saoraed. in 7 of the cases. The ages were: under thirty years, 5 

atients; under forty years, 33; under 50 years, 47; above fifty years, 16. 

n 1 Sutton found cancer of the corporeal endometrium and in 1 the 
ureter was injured and later the corresponding kidney sacrificed. ‘These 
operations were performed during the years 1906 and 1907 in the 
Middlesex Hospital and the Chelsea Hospital for Women. The statis- 
tics presented demonstrate that Sutton has reached an irreducible mini- 
mum in mortality. 


Diffuse Adenoma of the Cervix of the Uterus Simulating Cancer.— 
HARTMANN and LEcENE (Ann. de gyn. et d’obst., 1908, v, 297) report 
a case of this kind that occurred in a woman, aged forty-seven years, 
who had had for twelve years a malodorous discharge and considerable 
metrorrhagia. She was married at the age of twenty years and the 
last of her four children was born at the age of twenty-five years. An 
examination revealed in the place of the cervix a rounded, ulcerated, 
irregular, bloody tumor, that was considered carcinoma. ‘The ulcera- 
tion occupied all the portio vaginalis and involved the vaginal fornices; 
the broad ligaments appeared to be normal. Abdominal hysterectomy 
with resection of the vagina was performed successfully. A micro- 
scopic examination showed the cervical mucosa had been supplanted 
by vegetation and the muscular tissue was not abnormal. Large hyper- 
trophied glands occupied the most of the cervix, but not the infiltration 
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as noted in epithelioma. The active portion of the neoplasm was 
formed from a large number of pseudoglandular cavities having a lining 
of non-ciliated cylindrical epithelium resembling very closely in structure 
the normal cervical glands. The pseudoglandular cavities were well 
closed, but no tendency to epithelial infiltration of adjacent tissue was 
found, nor was epithelial proliferation of the spaces apparently very 
active. The diagnosis finally made was diffuse adenoma of the cervical 
mucosa developed from the deep portions of the mucous glands. A 
thorough literary research led to the conclusion that this is the third 
case of the kind to be recorded. 


Second Report on Operations for the Relief of Pelvic Diseases of Insane 
Women, Including 411 Patients——Lr Roy Broun (Amer. Jour. Obst., 
1908, lviii, 87) reports the results of operations on 411 patients in the 
Manhattan State Hospital for the Insane, during the last five years. 
Of these 72 were discharged as recovered, 32 of whom showed a much 
increased rapidity of improvement after operation. No patient is 
included in this number whose mental progress was not strikingly 
marked after the operation in comparison with her progress before 
the operation was done. 12 of the 32 abdominal operations were 
done for the following conditions: 3 subtotal panhysterectomies for 
fibromyoma uteri; 7 uterine suspensions, in 2 of which one appendage 
was removed; in 1 of them gastroplication was added; in 2 of them 
small fibromyomas were also removed; 1 was done for removal of an 
ovarian cyst; 1 was a herniotomy for inguinal hernia. The other 20 
cases had plastic operations for endometritis, lacerated cervix, lacerated 
perineum, and displaced uterus. In but 3 of 37 cases of double appendage 
ablation did apparent marked mental improvement follow, which tends 
to demonstrate that pathological conditions of ovaries are not such im- 
portant etiological factors as is generally thought. Of the 32 improved 
cases 25 had the dominating symptom of depression and were classified 
prior to 1904 as melancholia, acute and chronic, involution melancholia, 
and depressive hallucinosis. In the new-hospital classification they 
fall ide the heading of maniac-depressive insanity, and the involu- 
tion period of life; 5 were patients in an excited or exalted mental state. 
The remaining 2 had dementia preecox and paranoic symptoms. ‘The 
importance of early operation and treatment is indicated by the propor- 
tional improvement, it being for the first six months of insanity, 58 per 
cent.; for the second six months, 33 per cent.; for the third six months, 26 
per cent. Broun states, owing to the evident complexity of the etiology 
which exists, even in the best circumscribed symptomatic groups, it is 
clear that in the general estimation of the value of surgical interference, 
it must be regarded as a procedure ranking with our other therapeutic 
measures which aim to get the patient as quickly as possible into a condi- 
tion of bodily comfort and physical vigor. Manic-depressive insanity is 
regarded rather as a disorder arising on a constitutional basis and ex- 
pressing itself in one or more attacks liable to be elicited by a great variety 
of causes, among which states of physical ill health are very important. 
In cases in which the surgeon can relieve the condition which is wearing 
on the patient, causing worry, pain, or loss of sleep, good results may be 
expected to follow, and sometimes recurrence of attacks prevented. In 
the infective exhaustive group good results can be expected wherever 
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foci of infection can be attacked and removed, or where any exhausting 
influence can be checked. 


Perineorrhaphy for Complete Lacerations—T. J. Warxins (Surg., 
Gyn., and Obst., 1908, vii, 1) reviews the history of principles evolved 
in yang repair and then describes a plan he has adopted in 5 cases 
and which is a slight modification of the J. Collins Warren operation. 
It materially lessens risk of infection from the rectum and anus. The 
illustrations are unusually clear and leave little necessity for text. 
The method affords an impermeable mucous covering for the sutured 
ends of the term sphincter ani muscle. 


OTOLOGY. 


CLARENCE J. BLAKE, M.D., 


PROFESSOR OF OTOLOGY IN THE HARVARD UNIVERSITY, BOSTON. 


Experimental } Investigation of the Resistance of the Drum-head.— 
ZALENSKI (Zischr. f. Ohrenheilk., 1907, lii, 76). ‘The material employed 
by Zalenski in determining the resisting power of the drum-head to 
increasing atmospheric pressure in the external canal consisted of 232 
fresh human cadavers and 10 dogs. ‘The results were as follows: 
The normal drum-head ruptured in 65.76 per cent. of the cases under a 
pressure of from 77 to 152 c.c. of mercury, or 1 to 2 atmospheres; in 
23.4 per cent. there was a resistance to over 2 atmospheres, and in 10.8 
per cent. there was rupture at a pressure of less than 1 atmosphere. 
‘The greatest pressure sustained before rupture was that of 228 c.c., or 
about 5 atmospheres, and the least that of 28 c.c. Cicatrices, thinning 
of the drum-head, and the sequences of inflammatory processes caused a 
decrease of the resisting power to 22.08, 42.83, and 78.55 c.c. respec- 
tively; connective tissue thickening increased the resistance to 160.3 c.c., 
while in cases of calcareous deposit the resisting power was still further 
increased. With advance in age, the resisting power of the drum-head 
steadily decreases, being greatest in the new-born and up to the tenth 
year. The incident ruptures occurred almost uniformly in the pars 
tensa, rarely in the pars flaccida, usually single, rarely double, and 
following the line of the manubrium across Poy sie wm] but without 
completely reaching the periphery. The ruptures resulting from high 
pressure were usually more extensive than those resulting from low 
pressure, and were more common in the anterior than in the posterior 
segment. 


The Infiuence of Continued Use of the Telephone.—BLEGvap (Archiv. 
f. Ohrenheil., 1907, Ixxii). The conclusions arrived at by Blegvad, 
in a series of precisely conducted observations, embodied in an extended 
record beyond the capacity of a brief review but well repaying careful 
reading, are as follows: In 26.4 per cent of the 371 telephone operators, 
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with normal hearing, who were made the subject of examination, there 
was a retraction of the drum-head in the ear to which the receiving instru- 
ment was usually applied, the other ear evidencing either none, or only 
a slight retraction. The continued use of the telephone caused no 
depreciation of the hearing in operators with normal ears, nor was there 
on the other hand, any appreciable increase in the capacity for the hear- 
ing of tones of high pitch and slight intensity, as is sometimes claimed 
by the operators, this claim being supported rather by the increase in 
the accommodative power for tones of this class and by the gradually 
acquired habit of eliminating, mentally, the co-incident and the extran- 
eous noises. The aural lesions and traumatic neuroses incident to the 
accidental introduction upon the telephone line of strong currents are 
the result of the exhibition of a loud and sudden sound and are to be 
guarded against by proper protective construction in the telephone lines. 


Isolated Primary Tuberculosis of the Lobule-——Parrzoip (Zischr. f. 
Chir., 1907, lxxxiv, 469). In three subjects, aged respectively fourteen, 
fifteen, and twenty-four years, the affected lobule was swollen and 
thickened, the skin on both anterior and posterior surfaces being 
shining, of a bluish red color, but free from nodules or ulceration, and 
the affected area sharply delimited from the surrounding healthy skin; 
all of the patients wore earrings. ‘The examination of excised portions 
showed areas of necrosis and giant cells. The author concludes that 
_ the isolated primary disease of the lobule in these cases was the result 
of a tuberculous infection with primary tuberculosis of the subcutaneous 
fatty tissue, the point of entrance being the punctured opening for the 
earring, the remaining portions of the auricle being free from infection. 
The disease is of slow progress and its treatment consists in the radical 
excision of all the affected tissues. 
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The Hematology of Carbon Monoxide Poisoning.—It is known that 
carbon monoxide has an affinity for the hemoglobin of the blood about 
140 times greater than oxygen; and that it acts as a poison by throwing 
out of commission the hemoglobin of the blood as an oxygen carrier, 
and thereby preventing normal oxidation of the tissues. 

Nasmith and Graham (Jour, Physiology, 1908, xxxv, 32) have made 
an interesting study of the blood of guinea-pigs during acute and chronic 
carbon monoxide poisoning. Guinea-pigs were kept in an atmosphere 
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which contained sufficient carbon monoxide to saturate 25 per cent. of 
the hemoglobin. The animals soon became acclimated, geined weight, 
appeared active and happy, and lived for fifteen months. Soon after 
the animals are put into this atmosphere a change becomes manifest in 
the emoglobin percentage, and the number of red blood corpuscles. 
There is a gradual increase in the percentage of hemoglobin and in the 
number of red blood corpuscles. Guinea-pigs, whose normal hemoglobin 
content was 88 per cent. showed an increase to 105, while the red blood 
corpuscles rose from 6,000,000 to about 8,000,000. A gradual increase 
in the hemoglobin saturation up to 45 per cent. brought about even more 
marked changes. The red blood corpuscles almost doubled their num- 
ber, rising to 10,000,000, and the hemoglobin reached 109 to 110. Soon 
after the guinea-pigs are introduced into carbon monoxide atmosphere 
sufficient to saturate 25 per cent. of the hemoglobin, the red blood cells 
show degenerations, and many erythroblasts appear. When the animals 
are kept again in the air, after living for months in the carbon monoxide 
atmosphere, the red blood corpuscles and hemoglobin gradually decrease 
to their normal proportions. If guinea-pigs are sont in an atmosphere 
of CO which causes 45 per cent. hemoglobin saturation, they usually 
die within a few days. The blood changes just described are considered 
to be analagous to those observed in human beings and animals at high 
altitudes. Not only are the red blood corpuscles and hemoglobin 
altered, but the white cells are also affected. In acute CO poisoning 
there is a marked and rapid leukocytosis with increase in the numbers 
of hea a and decrease in the lymphocytes. ‘The eosino- 

hiles also undergo interesting changes. There is at first an increase 
ollowed by a marked decrease with the appearance of eosinophilic 


myelocytes. All of these blood changes are referable to an intoxication, 
not by the CO itself, but by certain tissue products which it is impossible 
for the animal to oxidize to harmless substances, since the normal 
amount of oxygen carried to the tissues by the red blood corpuscles is 
substituted by the inert substance, carbon monoxide. 


The Pathogenesis of Gallstones.—In 1905 Gerard first showed that 
when artificial media, which contained both bile acid salts and choles- 
terin, was inoculated with colon and typhoid bacilli, the cholesterin 
was precipitated from the solution. Kramer later demonstrated the 
same phenomenon by using a mixture of bile and bouillon. EXNER 
and Hreyrovsky (Wein. klin. Woch., 1908, xxi, 214) have added some 
interesting observations to this subject. They have confirmed the 
experiments of Gerard and Kramer, and find further that when bile 
is inoculated with colon bacilli a large proportion of the bile acid salts 
are decomposed. This was found true, as could be established by 
chemical analysis, for the filtered and sterilized bile of ox and man, as 
well as for a solution of sodium taurocholate and glycocholate in nutrient 
broth. It is well known that cholesterin is soluble in an aqueous 
solution of bile salts, but Exner and Heyrovsky found that only half 
as much cholesterin was dissolved in a 0.5 per cent. solution of the 
sodium bile salts as ina 1 percent. solution. They, therefore, concluded 
that the precipitation of cholesterin from the bile inoculated with 
colon and typhoid bacilli, is due to the fact that so much of the bile 
acid salts are destroyed that the entire amount of the cholesterin can- 
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not be held in solution. They further show that the action of different 
bacteria varies greatly as regards this property of destroying the bile 
salts. The typhoid bacillus possesses it to a great degree, whereas 
streptococci have little or no affect. 


Granulation of the Red Blood Corpuscles in Anemic Conditions.— 
AsKanazy (Zischr. f. klin. Med., 1907, Ixiv, 288) has been able to find 
red blood cells containing the basophilic granules, so typical of lead 
poisoning, in a variety of anemic states. He has found them in the blood 
from cases of pernicious anemia, various forms of secondary anemia, in 
chlorosis, and in lead poisoning. He considers that these granules 
are the same as the ones described by Plehn in malaria. ‘The granules 
are present in red cells which show polychromatophilia and he thinks, 
moreover, that all granulated cells show some degree of polychromato- 
philia. ‘The cells which present the greatest polychromatophilia have 
the finest granules, whereas, the cells with coarse granules show but 
slight polychromatophilia. ‘The two conditions he considers are stages 
of the same process which represents not a degeneration of the cells, 
but is evidence of regeneration. This conclusion he arrives at after 
some study and experimentation. Askanazy could not find granular 
cells either in the blood or bone marrow of normal adults, of the new- 
born, or of foetuses. In the blood of the newborn and foetus normo- 
blasts, a few megoblasts, and polychromatophilic cells were seen. In 
animals the results were somewhat different. Granular cells were 
often found in the blood of healthy rabbits, and were constantly present 
in the blood of mice embryos. Four days after bleeding rabbits granu- 
lar cells appeared in the circulation together with polychromatophilic 
cells and normoblasts. Rabbits injected with lead acetate showed great 
numbers of nucleated red cells, polychromatophilic and granular 
cells in the circulation, but except in one or two instances, when granular 
normoblasts were seen, granular red cells were not found in the bone 
marrow. Askanazy believes that in man, at least, the granulated red 
cells do not appear in the blood under normal conditions. ‘The curious 
fact that the granulated cells are found only in the circulating blood 
and not in the bone marrow, is dependent upon the action upon the 
unripe red cells of the blood serum, which disease has modified in some 
way 


The Etiology and Epidemiology of Plague.—(A summary of the 
work of the Plague Commission, issued under the authority of the 
Government of India by the Sanitary Commisioner with the Gov- 
ernments of India, Simla, Calcutta, 1908.) ‘The important conclusions 
and results of the investigation of the commission, which has been 
working upon this problem for over two years, are that pneumonic 
plague is highly contagious, although fortunately it is rare, and since 
it forms only about 3 per cent. of all cases plays a very small part 
in the general spread of the disease. Bubonic plague in man is entirely 
dependent upon the disease in the rat. From the rat the infection is 
conveyed to man solely by means of the rat flea, which, of course, spreads 
the infection among the rats themselves. It was found that a large 
majority _of the plague cases occur singly in houses, and that where 
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more than one case occurred in a single house the attacks were generally 
simultaneous. Plague is usually conveyed from place to place by 
imported rat fleas, which are carried by people on their persons or in their 
luggage. The human agent, not infrequently, himself escapes infection. 
Unsanitary conditions have no relation to the occurrence of plague, 
except in so far as they favor infection by rats. The non-epidemic 
season is bridged over by acute plague in the rat, accompanied by a few 
cases among human beings. 


The Bacteriolytic Property of Lecithin —BarsENGE (Deut. med. Woch., 
1908, xxxiv, 139) has found that lecithin has, in vitro, a marked bacterio- 
lytic effect upon typhoid bacilli. The lecithin was used in 1 per cent., 
0.1 per cent. and 0.01 per cent. aqueous emulsions. When large 

uantities of a culture of typhoid bacilli were brought in contact with 
the 1 per cent. emulsion, the bacilli showed such fragmentation and 
degeneration that the picture simulated very closely that seen in the 
Pfeiffer phenomenon. Cultures showed that 1 per cent. emulsions 
of lecithin, when inoculated with typhoid bacilli and incubated, were 
sterile. A very preceptible inhibition of growth took place in 1 to 1000 
emulsions, while the growth in 1 to 10,000 emulsions was practically 
the same as in the control bouillon tubes. The hope that animals 
might be made refractory to inoculations of typhoid bacilli by previous 
injections of lecithin emulsions proved unfounded. Animals inoculated 
with many times the fatal dose of typhoid bacilli in lecithin emulsions 
succumbed as rapidly as the recieell 5 samedi It was, however, found 
— to obtain a toxin, in the case of typhoid bacilli an endotoxin, 

y treating the bacteria with lecithin and chloroform. With this toxin 
animals could rapidly be immunized against many times the fatal dose 
of living typhoid bacilli. 


Blood Formation in the Spleen and Liver in Experimental Anemia.— Do- 
MARNS (Archiv. f. exp. Path. u. Pharmakol., 1908, lviii, 319) has demon- 
strated that changes in the spleen and liver, similar to those described 
by Meyer and Heinecke in man in pernicious anemia and in other severe 
anemias, may be produced in animals by the administration of hemo- 
lytic substances; his results confirm those obtained by Morris. In some 
instances, especially in chronic anemias with regeneration, the liver and 
spleen both resembled the organs of the embryo at the stage when these 
organs are engaged in hematopoiesis. ‘The changes produced are looked 
upon as compensatory regenerative efforts of the organism. 
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